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SUJPIARY OF FINDINGS 
The purpose of t h i s  p e d e s t r i a n  s a f e t y  demonstrat ion program 
was t o  demonstrate  and e v a l u a t e  i nnova t ive  a p p l i c a t i o n s  of v a r i o u s  
crosswalk informat ion  systems.  Evalua t ions  were made by t r a f f i c  
e x p e r t s ,  pa id  d r i v e r  and p e d e s t r i a n  s u b j e c t s ,  and d r i v e r s  and 
p e d e s t r i a n s  i n  t h e  g e n e r a l  t r a f f i c  s t ream.  
A t  t h i r t e e n  p e d e s t r i a n  crosswalk l o c a t i o n s  i n  t h e  C i t y  of 
D e t r o i t ,  where t h e  l e v e l s  of hazard t o  s a f e  crosswalk usage were 
recognized t o  be high on t h e  b a s i s  of a c c i d e n t  h i s t o r y  and e x p e r t  
judgment, a t t empt s  were made t o  improve t h e  s i t u a t i o n  by developing 
dynamic d i s p l a y s  p rov id ing  a s s i s t a n c e  t o  p e d e s t r i a n s  and d r i v e r s  i n  
t h e i r  e v a l u a t i o n  of and response  t o  t h e  t r a f f i c  environment.  The 
e s s e n t i a l  f e a t u r e  of t h i s  e f f o r t  was t h e  t imely  t r ansmis s ion  of 
c u r r e n t  i n fo rma t ion ,on  t h e  o t h e r  group t o  both approaching d r i v e r s  
and w a i t i n g  p e d e s t r i a n s .  Using t h i s  i n fo rma t ion ,  t h e  r e c i p i e n t  of 
in format ion  was expected t o  dec ide  by himself  t h e  most a p p r o p r i a t e  
behavior  on h i s  p a r t  from t h e  s t a n d p o i n t s  of s a f e t y  and de l ay .  I t  
was hoped t h a t  t h i s  would l e a d  t o  s a f e r  and more r a t i o n a l  behavior  
by both d r i v e r s  and p e d e s t r i a n s .  
The process  of in format ion  t r ansmis s ion ,  i n  e f f e c t ,  e s t a b -  
l i s h e d  an improved channel  of communication between t h e s e  con- 
f l i c t i n g  u s e r s  of t h e  highway f a c i l i t y  a t  t h e  c rosswalks .  S p e c i a l l y  
designed informat ion  dev ices  a s  w e l l  a s  i nnova t ive  a p p l i c a t i o n s  of 
convent iona l  in format ion  devices  were employed t o  accomplish t h i s  
purpose.  The in fo rma t iona l  messages were t r a n s m i t t e d  through t h e  
media of l i g h t e d  s i g n s ,  l i g h t e d  legends ,  b e t t e r  i l l u m i n a t i o n  and 
buzzing sounds. Some d i s p l a y s  were dynamic i n  c h a r a c t e r ,  meaning 
t h a t  t h e  l i g h t e d  d i s p l a y s  came on only  fo l lowing  an act:uation by 
p e d e s t r i a n  o r  v e h i c l e  and were turned  o f f  a f t e r  a  predetermined 
time p e r i o d ;  o t h e r s  were s t a t i c ,  meaning t h a t  t h e  d i s p l a y s  s t ayed  
on a l l  t h e  t ime.  Three types  of in format ion  systems were 
e v a l u a t e d :  those  c o n s i s t i n g  of dynamic dev ices  o n l y ,  t.hose con- 
s i s t i n g  of s t a t i c  devices  onl.y, and, f i n a l l y ,  t hose  c o n s i s t i n g  of 
both dynamic and s t a t i c  d e v i c e s .  
Both uns igna l i zed  and s i g n a l i z e d  crosswalks were s e l e c t e d  f o r  
s t u d y .  A t  uns igna l i zed  s i t e s  t h e  d r i v e r  was advised of t h e  pre-  
sence of  a  p e d e s t r i a n  a t  t h e  crosswalk i n t e n d i n s  t o  c r o s s  t h e  road 
and t h e  p e d e s t r i a n  was g e n e r a l l y  advised  t o  e v a l u a t e  t h e  t r a f f i c  
s i t u a t i o n  b e f o r e  commencing the  c r o s s i n g  maneuver. The o b j e c t i v e  
of t h i s  approach was t o  minimize i n t e r r u p t i o n  of t h e  flow of 
v e h i c l e s  c o n s i s t e n t  with p e d e s t r i a n  s a f e t y  and a  r ea sonab le  l e v e l  of 
de lay  f o r  d r i v e r s .  A t  s i g n a l l z e d  i n t e r s e c t i o n s  wi th  pedes t r i an -  
a c t u a t e d  t r a f f i c  s i g n a l s ,  messages i n d i c a t i n g  t h e  presence  of  a  
p e d e s t r i a n  were a l s o  d i sp l ayed  t o  d r i v e r s .  The des ign  of t he  con- 
f i g u r a t i o n  of t h e  informat ion  system was innova t ive  i n  c h a r a c t e r ,  
a l though t h e  dev ices  themselves were convent iona l .  
The e v a l u a t i o n  of t h e s e  informat ion  systems was preceded by 
cons ide rab le  educa t iona l  and p u b l i c i t y  e f f o r t s  by t h e  T r a f f i c  
Sa fe ty  Assoc ia t ion  of D e t r o i t .  Two informat ion  l e a f l e t s  were 
des igned ,  p r i n t e d  and d i s t r i b u t e d  through s c h o o l s ,  u n i v e r s i t i e s ,  
t h e  p o l i c e ,  high school. d r i v e r  educa t ion  c l a s s e s  and a t  t h e  s i t e s  of 
t h e  demonst ra t ion  i n s t a l l a t i o n s .  A p r e s s  r e l e a s e  was g iven  t o  35 
community papers  and a l l  major r a d i o  and t e l e v i s i o n  s t a t i o n s .  Other 
p u b l i c  in format ion  e f f o r t s  were a l s o  made. 
The eva lua t ion  of t h e  informat ion  systems was c a r r i e d  o u t  i n  
t h r e e  phases:  
1. T r a f f i c  engineer ing  s t u d i e s  r e l a t e d  t o  p e d e s t r i a n  
and v e h i c u l a r  t r a f f i c  c h a r a c t e r i s t i c s .  
2 .  A survey of op in ions  of un fami l i a r  s u b j e c t s  pa id  
t o  use t h e  sys  tern a s  both pedestr i .ans and d r i v e r s .  
3. I n spec t ion  and e v a l u a t i o n  by e x p e r t s .  
Evalua t ion  based on t r a f f i c  engineer inq  s t u d i e s  l e d  t o  t h e  
fo l lowing  f i n d i n g s .  
I.. There was s i g n i f i c a n t l y  g r e a t e r  r e l a t i v e  use  of t h e  
crosswalk fo l lowing  i n s t a l l a t i o n  of dev ices .  This 
improved response  took p l ace  more dur ing  d a y l i g h t  
hours than  dur ing  darkness .  
2 .  The speed d i s t r i b u t i o n  of free-moving v e h i c l e s  i n  
t h e  v i c i n i t y  of t.he crosswalk d id  no t  respond sub- 
s t a n t i a l l y  t o  t-he i n s t a l l a t i o n s .  The response of 
some m o t o r i s t s  i nc reased  t h e  d i s p e r s i o n  of speeds 
a t  many l o c a t i o n s  b u t  t h e r e  was l i t t l e  d e t e c t a b l e  
e f f e c t  on t h e  average speed.  
3 .  There was a  s i g n i f i c a n t  change i n  t h e  braking  
response  of m o t o r i s t s  t o  a  p e d e s t r i a n  wa i t i ng  t o  
c r o s s  t h e  s t r e e t  a f t e r  t h e  informat ion  systems were 
i n s t a l l e d .  Plany more slowed down arid braked a f t e r  
t h e  crosswalk system was implemented than d i d  so 
be£ o r e .  
4 .  Increased  p e d e s t r i a n  usaye of push hu t tons  was 
d e t e c t e d  a t  s i g n a l i z e d  i n t e r s e c t i o n s .  P e d e s t r i a n  
responez t o  t h e  push bu t ton  a t  uns igna l i zed  i n t e r -  
s e c t i o n s  was no t  a s  g r e a t  a s  expected.  
P e d e s t r i a n  and d r i v e r  s u b j e c t s  s t u d i e s  y i e lded  t h e  fo l lowing  
r e s u l t s .  Dr ivers  were usua l ly  s a t i s f i e d  wi th  t h e  crosswalk dev ices ,  
and p e d e s t r i a n s  were u s u a l l y  not  s a t i s f i e d  wi th  d r i v e r  responses .  
D e t r o i t  d r i v e r s  d i d  no t  expec t  t o  have t o  s t o p  o r  slow down s i g n l -  
f i c a n t l y  un le s s  t h e r e  was a  t r a f f i c  s i g n a l  o r  s t o p  s i g n .  P e d e s t r i a n s ,  
on t h e  o t h e r  hand, expected t r a f f i c  t o  slow down i f  pushing t h e  
bu t ton  a c t i v a t e d  d r i v e r  warning dev ices .  I t  was concl.uded t h a t  
t h e s e  j o i n t  e x p e c t a t i o n s  c r e a t e d  a  clear danger f o r  p e d e s t r i a n s  a t  
uns igna l i zed  c rosswalks .  B e t t e r  inforrried d r i v e r s  and p e d e s t r i a n s  
and perhaps changes i n  t h e  laws r ega rd ing  p e d e s t r i a n  crosswalks a r e  
needed i f  p e d e s t r i a n s  a r e  going t o  use a i d s  such a s  t hese  t o  c r o s s  
t h e  s t r e e t s  more s a f e l y .  
The panel  e v a l u a t i o n  s tudy  f i n d i n g s  a r e :  
1. The dynamic n a t u r e  of t h e  d i s p l a y s  was cons idered  
e f f e c t i v e  i n  ca t ch inq  t h e  a t t e n t i o n  of t h e  d r i v e r s  
and p e d e s t r i a n s  . 
2. The additional illumination would help drivers 
see pedestrians better and cause pedestrians to 
believe it was so with the result that pedes- 
trians in some cases would use less caution while 
crossing. 
3. The most significant adverse effect pointed out by 
the experts was that the pedestrian information 
and warning signs seemed incapable of eliminatinq 
the chance of the pedestrian believing that cars 
would stop for him. Another major drawback was 
that if the approachinq driver saw the information 
system going off, he would either have more diffi- 
culty in seeing the pedestrians and/or believe 
that he is no longer required to be particularly 
concerned with pedestrians at the crosswalk. In 
spite of these, the modes of operation of the 
information system which were dynamic in nature 
and illuminated the crosswalk were believed to 
be capable of contributing to pedestrian safety 
and gaining the confidence of drivers and 
pedestrians in the long run. 
In summary, it is beiieved that devices such as those 
demonstrated in this project have only limited value for Detroit 
pedestrians and traffic except in special situations. 

CHAPTER 1 
THE CURRENT STATUS OF PEDESTRIAN SAFETY 
AND THE DEllONSTRATION PROGRAM 
THE PROBLEM 
P e d e s t r i a n  s a f e t y  i n  urban  highway t r a f f i c  ha s  been and con- 
t i n u e s  t o  be a  c e n t r a l  concern .  Acc iden t  s t a t i s t i c s  i n d i c a t e  t h a t  
a lmos t  56 p e r c e n t  of  a l l  u rban  t r a f f i c  f a t a l i t i e s  s i n c e  1937 
invo lved  p e d e s t r i a n s  (I).* I n  1 9 6 7 ,  s l i g h t l y  more t h a n  86  p e r c e n t  
o f  a l l  p e d e s t r i a n  c a s u a l t i e s  occu r r ed  i n  urban  a r e a s  ( 2 ) .  Data f o r  
p r e v i o u s  y e a r s  show a  s i m i l a r  d i s p r o p o r t i o n a t e  d i s t r i b u t i o n  of 
p e d e s t r i a n  c a s u a l t i e s  between urban  and r u r a l  a r e a s .  C u r r e n t l y ,  
p e d e s t r i a n  d e a t h s  accoun t  f o r  app rox ima te ly  20 p e r c e n t  of  t h e  
t o t a l  f a t a l i t i e s  r e s u l t i n g  from motor v e h i c l e  a c c i d e n t s .  Approxi- 
mate ly  two- th i rd s  of  a l l  p e d e s t r i a n  c a s u a l t i e s  occu r  w h i l e  c r o s s i n g  
o r  e n t e r i n g  s t r e e t s  ( 3 )  . 
There a r e  two g e n e r a l  a r e a s  where t h e  m a j o r i t y  of  p e d e s t r i a n  
problems occu r  (4) : 
1. P u b l i c  g a t h e r i n g  p l a c e s  such a s  shopping  c e n t e r s ,  
e n t e r t a i n m e n t  c e n t e r s ,  and t r a n s p o r t a t i o n  t e r m i n a l s :  
I n  t h e s e  a r e a s ,  p e d e s t r i a n  c a p a c i t y  problems tend  
t o  t a k e  precedence  o v e r  p e d e s t r i a n  s a f e t y  problems.  
2 .  The t y p i c a l  u rban  i n t e r s e c t i o n :  I n  t h i s  a r e a ,  
p e d e s t r i a n - v e h i c l e  c o n f l i c t s  a r e  o f t e n  more 
c r i t i c a l  t h a n  p e d e s t r i a n  c a p a c i t y  problems.  The 
p r e s e n t  demons t r a t i on  program d e a l s  w i t h  t h i s  
c a s e .  
The T r a d i t i o n a l  Amroach  t o  t h e  Problem 
The t r a d i t i o n a l  approach t o  r e s o l v i n g  p e d e s t r i a n - v e h i c l e  
i n t e r s e c t i o n  c o n f l i c t  problems h a s  been t o  s e p a r a t e  p e d e s t r i a n s  
and v e h i c l e s  i n  s p a c e  by t u n n e l s ,  b r i d g e s  o r  network d e s i g n  o r  i n  
t ime  by a l l o c a t i n g  t h e  r igh t -of -way t o  one of  t h e  groups  e x c l u s i v e l y  
o r  t o  bo th  of them a l t e r n a t e l y .  I n  t h e  t ime  s e p a r a t i o n ,  t r a f f i c  
s i g n a l s  c o n t r o l  bo th  v e h i c u l a r  and p e d e s t r i a n  f lows  and e l i m i n a t e  
p e d e s t r i a n - v e h i c u l a r  c o n f l i c t s  a s  w e l l  a s  i n t r a - v e h i c u l a r  c o n f l i c t s .  
O f t e n  a  s e p a r a t e  s i g n a l  phase  i s  used f o r  p e d e s t r i a n s  a l o n e ,  and 
sometimes a d d i t i o n a l  p e d e s t r i a n  "WALK, DON'T WALK" s i g n a l s  a r e  
i n s t a l l e d  t o  a s s i s t  t h e  p e d e s t r i a n ,  and t o  p rov ide  e f f e c t i v e  
c l e a r a n c e  i n t e r v a l s .  Pavement mark ings ,  p e d e s t r i a n  r e f u g e  i s l a n d s ,  
s i g n i n g ,  c u r b s ,  r o a d s i d e  b a r r i e r  s t r u c t u r e s ,  s c h o o l  s a f e t y  p a t r o l  
g r o u p s ,  a d u l t  and p o l i c e  s c h o o l  c r o s s i n g  gua rds  a r e  o t h e r  a i d s  used 
f o r  r e d u c i n g  i n t e r s e c t i o n a l  p e d e s t r i a n - v e h i c l e  c o n f l i c t s .  
The p e d e s t r i a n  s a f e t y  programs d e v i s e d  by m u n i c i p a l i t i e s  a l s o  
i n c l u d e  t h e  a d o p t i o n  of p e d e s t r i a n  p r o t e c t i o n  o r d i n a n c e s  and an 
a t t e m p t  t o  i n c r e a s e  obedience  t o  t h e s e  laws by e d u c a t i o n a l  and 
enforcement  a c t i v i t i e s  ( 3 ) .  U s u a l l y ,  t h e  law a s s i g n s  g r e a t e r  
r e s p o n s i b i l i t y  f o r  i n t e r s e c t i o n a l  s a f e t y  t o  d r i v e r s  t h a n  t o  pedes- 
t r i a n s .  The model t r a f f i c  o r d i n a n c e  f o r  m u n i c i p a l i t i e s  sugges t ed  
by t h e  N a t i o n a l  Committee on Uniform T r a f f i c  Laws and Ordinance ,  
S e c t i o n  11-10, s t a t e s :  
 umbers i n  p a r e n t h e s e s  r e f e r  t o  r e f e r e n c e s  l i s t e d  a t  t h e  end of  
t h i s  r e p o r t .  
" . . . e v e r y  d r i v e r  of a  v e h i c l e  s h a l l  e x e r c i s e  due 
c a r e  t o  avoid  c o l l i d i n g  wi th  any p e d e s t r i a n  upon 
any roadway and s h a l l  g ive  warninu by sounding t h e  
horn when necessary  and s h a l l  e x e r c i s e  proper  pre-  
c a u t i o n  upon observ ing  any c h i l d  o r  any confused 
o r  i n c a p a c i t a t e d  person upon a  roadway." ( 5 )  
Chapter  X I ,  A r t i c l e  V ,  of t h e  "Uniform Vehicle  Code" provides  
f o r  model l e g i s l a t i o n  f o r  p e d e s t r i a n s '  r i g h t s  and d u t i e s .  B a s i c a i l y ,  
t h e  recommendations of t h e  "Uniform Vehic le  Code" a r e  an a t t empt  t o  
ach ieve  t h e  fo l lowing  o b j e c t i v e s :  
1. P e d e s t r i a n s  must obey t r a f f i c  c o n t r o l  s i q n a l s .  
2 .  Dr ivers  must y i e l d  t h e  right-of-way t o  p e d e s t r i a n s  
c r o s s i n g  i n  a  crosswalk when t h e  p e d e s t r i a n  i s  
upon t h e  h a l f  of t h e  roadway upon which t h e  v e h i c l e  
i s  t r a v e l i n g ,  o r  when t h e  p e d e s t r i a n  i s  approaching 
s o  c l o s e l y  from t h e  o p p o s i t e  h a l f  of t h e  roadway a s  
t o  be i n  danger .  
3 .  P e d e s t r i a n s  must y i e l d  t h e  right-of-way t o  d r i v e r s  
when c r o s s i n g  a  s t r e e t  a t  l o c a t i o n s  o t h e r  than  a  
c rosswalk .  
I n  s p i t e  of t h e  i n c r e a s e  i n  popu la t ion ,  motor v e h i c l e  r e g i s -  
t r a t i o n  and mileage d r i v e n ,  t h e  s t a t i s t i c a l  r eco rds  of t h e  
Na t iona l  Sa fe ty  Counci l  i n d i c a t e  a  d e c l i n e  i n  both t h e  a b s o l u t e  
numbers and mileage r a t e s  of p e d e s t r i a n  f a t a l i t i e s  s i n c e  t h e  mid- 
n ine t een  t h i r t i e s  ( 3 ) .  However, t h i s  does no t  l ead  t o  a  d i r e c t  
i n f e r e n c e  on t h e  e f f i c i e n c y  of p e d e s t r i a n  s a f e t y  programs because 
of t h e  c o n t r i b u t i o n  of a  v a r i e t y  of f a c t o r s  such a s  improvements 
i n  v e h i c l e  d e s i g n ,  highway des ign  and t r a f f i c  eng inee r ing  ( 3 ) .  
Ana lys i s  of t h e  Problem 
A t  s t r e e t  i n t e r s e c t i o n s  a t  l e a s t  one of t h r e e  c o n d i t i o n s  must 
be s a t i s f i e d  f o r  a  p e d e s t r i a n - v e h i c l e  a c c i d e n t  t o  occu r ;  e i t h e r  
t h e  d r i v e r  m i s c a l c u l a t e s  o r  misjudges t h e  s i t u a t i o n ,  t h e  pedes- 
t r i a n  m i s c a l c u l a t e s  o r  misjudges t h e  s i t u a t i o n  o r ,  through an 
environmental  c o n d i t i o n ,  t h e  d r i v e r  o r  p e d e s t r i a n  o r  both a r e  
prevented  from r e a c t i n g  p rope r ly  t o  t h e  s i t u a t i o n .  I t  seems l i k e l y  
t h a t  t h e  i n t e r a c t i o n  of t h e  two s t reams a t  i n t e r s e c t i o n s  can be 
improved wi th  a cor responding  r educ t ion  i n  p e d e s t r i a n  a c c i d e n t s .  A 
l i s t i n g  of t h e  s e v e r a l  c o n t r i b u t i n g  f a c t o r s  i n  t h e  p e d e s t r i a n -  
v e h i c l e  i n t e r a c t i o n  i s  i n d i c a t e d  i n  F iqure  1-1. 
A p o s s i b l e  o b j e c t i v e  i n  an improved p e d e s t r i a n  s a f e t y  program 
can be t o  g ive  e i t h e r  t h e  d r i v e r ,  t h e  p e d e s t r i a n ,  o r  b o t h ,  s u f f i -  
c i e n t  in format ion  about  t h e  o t h e r s '  p r e sence ,  wi th  enough t ime 
allowed f o r  proper  evas ive  a c t i o n  o r  o t h e r  p o s i t i v e  r e a c t i o n  t o  be 
t aken ,  t o  r e s o l v e  t h e  p e d e s t r i a n - v e h i c l e  c o n f l i c t .  I t  i s  be l i eved  
t h a t  t h i s  o b j e c t i v e  i s  no t  met hv many e x i s t i n a  sys tems,  p a r t i c u -  
l a r l y  a t  uns igna l i zed  i n t e r s e c t i o n s .  
Seve ra l  a r e a s  f o r  improvement become immediately appa ren t .  
F i r s t ,  i n c r e a s e  d r i v e r  a t t e n t i o n  i n  t h e  v i c i n i t y  of s t r e e t  i n t e r -  
s e c t i o n s .  Second, improve visibility around i n t e r s e c t i o n s  through 
b e t t e r  l i g h t i n g .  Th i rd ,  i n c r e a s e  t h e  p e d e s t r i a n  awareness of r i s k  
a t  i n t e r s e c t i o n s .  Four th ,  ach ieve  h lghe r  l e v e l s  of law enforcement 
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intersections. Fifth, improve driver and ped.estrian responses 
through education. 
These five areas for improvement of pedestrian safety at inter- 
sections indicate a wide range of possible improvements and it is 
believed that if all were implemented, many accidents could be 
avoided. The present demonstration program was designed to show 
that innovative methods of attacking these areas can be fruitful 
in the State of Michigan. 
APPROACH OF THE DEIIONSTRATIOT? PROGFWI 
A solution which can satisfy the warning and information 
objectives previously described is the utilizat.ion of additional 
display devices at street intersections. It was decided that the 
demonstration program would include both signalized and unsiqnalized 
intersections. Emphasis was to be put on unsignalized intersections 
where traffic engineering judgment indicated signalization was not 
desirable and yet where pedestrian problems exist. Because of legal 
problems informational rather than control displays were used. 
The extact nature of the displays used depended on the avail- 
ability or ease of display manufacture from standard electronic 
components. For the driver, the device could take the form of 
additional lighting at the intersection or a sign message or other 
simple visual display as he approaches the intersection. For the 
pedestrian attention was given to similar types of displays. Com- 
bined devices for both pedestrian and driver were considered, but 
such factors as the area where each look and the required form of 
the message prescribed the use of a separate device for each. It 
was decided that the final design of the information displays 
should be primarily visual, all-weather, twenty-four hour, and 
usually dynamic devices which attempt to respond to such human 
factors as user willingness to follow the displayed recommendations. 
It was also believed that the proposed devices should give an 
easily understandable signal or message to the driver and pedes- 
trian. The driver's and the pedestrian's reactions depend not only 
on their ability to perceive a situation requiring caution, but aiso 
perception with enough time allowed for proper reaction. 
In considering the problem systematically, it was imperative 
that the system be dynamic in its operation. The displays were to 
be activated when either a vehicie, a pedestrian, or both approached 
the intersection. After the resolution of the situation, the dis- 
plays were to automatically shut down until the next occurrence of 
a pedestrian-vehicle interaction. 
The activation of the display was induced by a sensing device. 
The sensing device was to be electronic in nature, detect the 
approach of either pedestrians or vehicles to the intersection, and 
activate the signal device to the driver approaching the inter- 
section or the pedestrian using the crosswalk. 
The display was to be effective in all weather conditions, 
especially under conditions of poor visiblity. It was to be 
readily discernable to the observer far enough from the intersection 
to facilitate proper implementation of its messaqe. 
The w i l l i n g n e s s  on t h e  p a r t  of t h e  p e d e s t r i a n  and d r i v e r  t o  
make use  of t h e  dev ices  was cons idered  a s  an impor tan t  f a c t o r .  The 
dev ices  were t o  have high r e l i a b i l i t y  i n  t h e i r  o p e r a t i o n  and any 
f a i l u r e  of  e i t h e r  t h e  s i g n a l i n g  dev ices  o r  s ens ing  dev ices  was t o  
become r e a d i l y  appa ren t  f o r  prompt and p rope r  maintenance. The 
s u s c e p t a b i l i t y  of a  dev ice  t o  vandal ism was a l s o  t o  be cons idered .  
THE DEMOPJSTRATION GRANT 
I n  June 1968, t h e  Department of S t r e e t s  and T r a f f i c  of t h e  C i ty  
of  D e t r o i t  r ece ived  a  g r a n t  from t h e  Na t iona l  Highway T r a f f i c  S a f e t y  
Admin i s t r a t i on  through t h e  Michigan S t a t e  O f f i c e  of Highway S a f e t y  
P lanning  f o r  t h e  development,  demonst ra t ion  and e v a l u a t i o n  of t r a f f i c  
i n fo rma t ion  and c o n t r o l  systems t o  improve p e d e s t r i a n  s a f e t y  a t  
c rosswalks .  The b a s i c  s tudy  g o a l s  were d e s c r i b e d  a s  t h e  d e s i r e  t o  
demonst ra te  t h e  innova t ive  use  of  e x i s t i n g  equipment t o  improve 
p e d e s t r i a n  s a f e t y  a t  c rosswalks  where p r e s e n t  methods do no t  pro- 
v i d e  a  s a t i s f a c t o r y  s o l u t i o n .  To q u a l i f y  f o r  t h e  g r a n t ,  i t  was 
neces sa ry  f o r  t h e  Department of S t r e e t s  and T r a f f i c  t o  show t h a t  a t  
l e a s t  an e q u i v a l e n t  amount was t o  be  s p e n t  by t h e  C i t y  i n  con- 
t i n u i n g  a c t i v i t i e s  r e l a t e d  t o  p e d e s t r i a n  s a f e t y .  I n  1969, an addi -  
t i o n a l  g r a n t  was r e c e i v e d ,  making a  t o t a l  of $ 2 2 4 , 9 0 0  a v a i l a b l e  t o  
t h e  C i t y  f o r  t h e  p r o j e c t .  
ORGANIZATION AND MANAGEMENT 
The Department of S t r e e t s  and T r a f f i c  e n t e r e d  i n t o  a  c o n t r a c t  
w i t h  The Un ive r s i t y  of  Pfichigan 's  Highway S a f e t y  Research I n s t i t u t e  
f o r  a s s i s t a n c e  i n  a l l  phases  of t h e  p r o j e c t ,  e s p e c i a l l y  i n  t h e  
e v a l u a t i o n  of t h e  in fo rma t ion  systems used i n  t h e  demonst ra t ion  
program. 
The v a r i o u s  agenc ie s  t h a t  p a r t i c i p a t e d  i n  t h e  s tudy  and t h e  
o r g a n i z a t i o n  and management of t h e  program a r e  s chemat i ca l ly  pre-  
s e n t e d  i n  F igu re  1 - 2 .  

CHAPTER 2 
SYSTEM DESIGN AND INSTALLATION 
LITERATURE REVIEW 
As a  f i r s t  s t e p  toward ensu r ing  u t i l i z a t i o n  of t h e  c u r r e n t  
e n g i n e e r i n g  p r a c t i c e  and r e s e a r c h  f i n d i n g s ,  an e x t e n s i v e  survey of 
t h e  l i t e r a t u r e  was conducted.  This  r e s u l t e d  i n  t h e  p r e p a r a t i o n  and 
s tudy  of a  comprehensive b i b i l i o g r a p h y  r e l a t i n g  t h e  e f f e c t s  of 
v a r i o u s  types  of  t r a f f i c  eng inee r ing  and cont ro l .  t echniques  t o  pe- 
d e s t r i a n  s a f e t y .  This  b ib l iog raphy  e n t i t l e d  S e l e c t e d  Bib l iography 
on T r a f f i c  Cont ro l  f o r  P e d e s t r i a n  S a f e t y ,  June 1 9 6 9 ,  has  639  
e n t r i e s .  
DES I G t J  OF SURVEILLANCE AND INFORNATIOTJ SYSTEPlS 
Aided by t h e  in fo rma t ion  ob ta ined  from t h e  l i t e r a t u r e  review,  
an e x t e n s i v e  e f f o r t  was made t o  a s c e r t a i n  t h e  a v a i l a b i l i t y  of 
i n n o v a t i v e  dev ices  w i th  p e d e s t r i a n  s a f e t y  a p p l i c a b i l i t y  and t o  
encourage s u p p l i e r s  t o  develop such dev ices .  I n  t h i s  connec t ion ,  
a l l  l e a d i n g  United S t a t e s  and many f o r e i g n  s u p p l i e r s  of t r a f f i c  
c o n t r o l  equipment were c o n t a c t e d .  However, u s e f u l  i n fo rma t ion  was 
r e c e i v e d  from only  a  f r a c t i o n  of  p o t e n t i a l  s u p p l i e r s .  The develop-  
ment of t h e  p r e c i s e  system used a t  each s i t e  was s lower than  expected 
due p r i m a r i l y  t o  t h e  innova t ive  n a t u r e  of t h e  sys tems.  Cons iderable  
a n a l y s e s  and t r i a l s  were r e q u i r e d  both  f o r  equipment c o n f i g u r a t i o n s  
and c o n t r o l  and i n  t h e  o p e r a t i o n  l o g i c  a t  each s i t e .  
The b a s i c  g o a l s  of t h e  des ign  of t h e  systems were t o  make t h e  
d r i v e r  more aware o f  t h e  p e d e s t r i a n  and t o  remind t h e  p e d e s t r i a n  t o  
be c a r e f u l  w i thou t  g i v i n g  e i t h e r  t h e  p e d e s t r i a n  o r  t h e  d r i v e r  t h e  
impress ion  t h a t  he had been r e l i e v e d  of h i s  b a s i c  r e s p o n s i b i l i t i e s .  
To ach ieve  t h e s e  g o a l s ,  s i x  b a s i c  f u n c t i o n a l  e lements  i n  v a r i o u s  
combinat ions were cons idered  i n  t h e  des ign  of a l l  syst.ems: 
1. Improvement of p e d e s t r i a n  d e t e c t i o n  by t h e  use of 
push-button d e t e c t o r s  which a t t r a c t  and respond t o  
t h e  p e d e s t r i a n ,  o r  by au tomat ic  d e t e c t i o n  us ing  
p h o t o e l e c t r i c  c e l l s .  
2 .  I nc reased  i l l u m i n a t i o n  of t h e  p e d e s t r i a n  and 
crosswalk by s p e c i a l  l u m i n a i r e s .  
3 .  Warning t h e  d r i v e r  of a  p e d e s t r i a n ' s  presence  
wi th  i l l u m i n a t e d  s i g n s ,  f l a s h i n g  beacons,  c ros s -  
walk markings,  l i g h t e d  p l a s t i c  p o s t s ,  and f l a s h i n g  
advance warning s i g n s .  
4 .  De tec t ion  of v e h i c l e s  approaching t h e  crosswalk 
us ing  au tomat ic  e l e c t r o n i c  d e t e c t o r s .  
5 .  Informing t h e  c o n f l i c t i n g  s t ream of  t h e  presence  
of  t h e  o t h e r  s t r eam i n  t h e  approach t o  t h e  c r o s s -  
walk by l i n k i n g  in fo rma t ion  s i g n s  t o  t h e  d e t e c t o r s .  
6 .  Channel l ing  t h e  p e d e s t r i a n  i n t o  t h e  des igna ted  
crosswalk by t h e  use  of cha in  b a r r i e r s ,  s i g n s  and 
improved markings. 
The f u n c t i o n a l  l o g i c  of t h e  in fo rma t ion  system a t  uns igna l i zed  
c rosswalks  i s  p re sen ted  i n  F igure  2 - 1 .  Major e f f o r t s  were made t o  
Figure 2-1 
FUNCTIONAL LOGIC OF THE DYNAMIC INFORMATION SYSTEM 
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avoid  g i v i n g  t h e  p e d e s t r i a n  a  f a l s e  s e n s e  of  s e c u r i t y .  This  was 
accomplished by avo id ing  resemblance t o  conven t iona l  p e d e s t r i a n  
s i g n a l  legends  and by us ing  d i s p l a y s  warning t h e  p e d e s t r i a n  t o  
"Watch Out f o r  Cars"  and t h a t  "Cars Do ?Jot S top  f o r  P e d e s t r i a n s . "  
The d i s p l a y s  v i s i b l e  t o  t h e  d r i v e r  were des igned  t o  inform t h e  
d r i v e r  of  t h e  presence  of a  p e d e s t r i a n  i n  t h e  v i c i n i t y  of t h e  c r o s s -  
walk, l e a v i n g  t h e  d e c i s i o n  r e l a t i n g  t o  h i s  a c t i o n  t o  t h e  d r i v e r ' s  
judgment. Care was taken  t o  avoid  any resemblance t o  convent iona l  
c o n t r o l s  o r d e r i n g  a  s p e c i f i c  a c t i o n  on t h e  p a r t  of t h e  d r i v e r .  
I n  most c a s e s ,  t h e  d i s p l a y s  v i s i b l e  t o  t h e  d r i v e r  were dynamic, 
o p e r a t i n g  only  when t h e r e  was a  p e d e s t r i a n  i n  o r  about  t o  e n t e r  t h e  
c rosswalk .  
Some e f f o r t  was devoted  t o  a n a l y t i c a l  and exper imenta l  r e s e a r c h  
s t u d i e s  f o r  evolv ing  a p p r o p r i a t e  des ign  c r i t e r i a  f o r  t h e  in fo rma t ion  
sys tems.  Of major importance i n  t h i s  phase of t h e  p r o j e c t  were t h e  
s t u d i e s  conducted t o  de' termine by l a b o r a t o r y  t e s t s  t h e  i l l u m i n a t i o n  
c h a r a c t e r i s t i c s  of  t h e  Crosswalk F i x t u r e  ( s e e  nex t  s e c t i o n ) .  This  
i n fo rma t ion  i s  p re sen ted  i n  Appendix A .  
The f e a s i b i l i t y  of u s ing  s t r o b o s c o p i c  i l l u m i n a t i o n  f o r  pedes- 
t r i a n  c rosswalks  was a l s o  i n v e s t i g a t e d .  An e x t e n s i v e  review of  t h e  
l i t e r a t u r e  y i e l d e d  only  l i m i t e d  p e r t i n e n t  i n fo rma t ion  concerning t h e  
e f f e c t s  of s t r o b o s c o p i c  l i g h t i n g  on g e n e r a l  human p e r c e p t i o n .  The 
r e s u 1 . t ~  of t h e  survey d i d  n o t  f a v o r  t h e  use  of  i n t e r m i t t e n t  v i s u a l  
s t i m u l a t i o n  wi th  s t r o b o s c o p i c  l i g h t s .  As a  r e s u l t  of t h i s  s t u d y ,  
t h e  s e l e c t i o n  and des ign  of  crosswalk i l l u m i n a t i o n  was l i m i t e d  t o  
s t e a d i l y  l it  sys tems.  D e t a i l s  of t h i s  r e s e a r c h  a r e  g iven  i n  
Appendix B .  
DESCRIPTION OF EQUIPMENT 
The dev ices  used t o  develop t h e  v a r i o u s  combinat ions of 
i n fo rma t ion  systems and t h e i r  o p e r a t i o n a l  c a p a b i l i t i e s  a r e  b r i e f l y  
d e s c r i b e d  below. 
L,ighted Push-Button De tec to r  
The Lighted  Push Button De tec to r  i s  a  modif ied des ign  of  t h e  
conven t iona l  t ype  of push-but ton d e t e c t o r .  A ske t ch  i s  shown i n  
F igu re  2 - 2  and a  photograph a t  an a c t u a l  i n s t a l l a t i o n  i n  F igu re  
2 - 7 .  This  d e t e c t o r  i s  l a r g e r  t han  t h e  conven t iona l  push-but ton 
d e t e c t o r .  I t  has two sma l l  r e d  l i g h t s  which respond t o  a c t i v a t i o n  
by t h e  p e d e s t r i a n  and a  f i x e d  message s i g n  t o  i n d i c a t e  t h e  d e s i r e d  
a c t i o n .  The o p e r a t i o n a l  f e a t u r e s  of t h e  De tec to r  sub-system when 
used a t  an u n s i g n a l i z e d  i n t e r s e c t i o n  a r e  p re sen ted  i n  F igu re  2-3. 
When used a t  an a c t u a t e d  s i g n a l i z e d  i n t e r s e c t i o n ,  t h e  p e d e s t r i a n  
w a i t s  f o r  t h e  "WALK" i n d i c a t i o n  a f t e r  obse rv inq  t h e  f l a s h i n g  r ed  
l i g h t s  and pushing t h e  b u t t o n .  
Combination Push-Button De tec to r  
The Combination Push-Button D e t e c t o r ,  s p e c i a l l y  des igned  f o r  
t h i s  p r o j e c t ,  has  i n n o v a t i v e  f e a t u r e s  a s  compared t o  t h e  con- 
v e n t i o n a l  t ype  of p e d e s t r i a n  push-but ton d e t e c t o r .  A ske t ch  i s  
shown i n  F igu re  2-4  and a  photograph i n  F igu re  2 - 6 .  I n  a d d i t i o n  t o  
i t s  l a r g e  s i z e ,  it i s  provided  w i t h  a  buzzer  and an  i n t e r n a l l y -  
i l l u m i n a t e d  changeable message s i g n .  The buzzer  and changeable 
Light' 'Light 





Figure 2 - 2  
LIGHTED SKETCH OF PUSH-BUTTON DETECTOR 
Pedestrian arrives 
to cross the road 
? 
Pedestrian evaluates if 
current gap is acceptable 
for safe crossing 
I NO 
If the colored pilot 
lights are flashing red 
Pedestrian 
waits/continues 
to evaluate gaps 
Pedestrian 
pushes button 
After a pre-determined time 
period pilot lights flash 
NOTE: THE FIXED-SIGN MESSAGE READS "WHEN FLASHING PUSH BUTTON1' 
NO 
Figure 2-3 
OPERATIONAL FEATURES OF THE 
LIGHTED PUSH-BUTTON DETECTOR 
(UNSIGNALIZED INTERSECTION) 
T h e  pilot lights 














COMBINATION SKETCH OF PUSH-BUTTON DETECTOR 
message s i g n  respond t o  p e d e s t r i a n  a c t i v a t i o n .  The o p e r a t i o n a l  
f e a t u r e s  of t h e  De tec to r  sub-system when used a t  both s i g n a l i z e d  
and u n s i g n a l i z e d  i n t e r s e c t i o n s  a r e  p re sen ted  i n  F igure  2-5. 
P e d e s t r i a n  Crossing Sign ( s e e  P l a t e  2 - 2 )  
This  i s  an overhead s i g n  f a c i n g  t h e  w a i t i n g  and c r o s s i n g  
p e d e s t r i a n s .  I t  has  an i n t e r n a l l y - i l l u m i n a t e d  12" double-faced 
changeable message s i g n  which responds  t o  v e h i c l e  a c t u a t i o n .  The 
o p e r a t i o n a l  f e a t u r e s  of t h e  s i g n  a r e  p r e s e n t e d  i n  F igu re  2-8. 
P e d e s t r i a n  Informat ion  and Warning Signs  
There a r e  t h r e e  c a t e g o r i e s  of t h e s e  s i g n s :  (1) 18" x  24" 
enlargement  of  d e s c r i p t i v e  l e a f l e t s  prepared  by t h e  Tra f f i c '  S a f e t y  
Assoc ia t ion  t o  d e s c r i b e  t h e  f u n c t i o n  and o p e r a t i o n  of t h e  informa- 
t i o n  sys tems,  s e e  P l a t e s  2 - 1  and 2 - 2 ;  ( 2 )  1 8 "  x 2 4 "  s i g n  mc~unted 
near  t h e  crosswalk and d i r e c t e d  toward t h e  approaching p e d e s t r i a n s  
warning them t h a t  c a r s ' d o  no t  s t o p  because of t h e  a c t i v a t e d  i n f o r -  
mation system, s e e  F igu re  2 -9 ;  and ( 3 )  s i g n s  d i r e c t i n g  p e d e s t r i a n s  
t o  t h e  c rosswalk ,  s e e  F igu re  2-1.0. 
P e d e s t r i a n  Chains 
These a r e  cha in  f ences  on t h e  cu rb  t o  funne l  t h e  p e d e s t r i a n  
toward t h e  c rosswalk  ( s e e  F igure  2 - 1 0 ) .  
Crosswalk Markinus 
These a r e  conven t iona l  and zebra-pa in ted  c rosswalks  i n t ended  
t o  a t t r a c t  t h e  a t t e n t i o n  of both t h e  d r i v e r s  and t h e  p e d e s t r i a n s .  
Crosswalk F i x t u r e  
This  dev ice  i s  shown i n  F igu res  2 - 1 0 ,  2 - 1 1 ,  2 - 1 2 ,  2-13, 2 - 1 4 ,  
2 -15 ,  2 - 1 6 ,  2 - 1 7 ,  2-18, 2 - 1 9 ,  2 - 2 0 ,  2 1 - 2 1  and P l a t e s  2 - 1  and 2 - 2 .  
The Crosswalk F i x t u r e  i s  an overhead s i g n  des igned  so  t h a t  an e i g h t -  
f o o t  f l u o r e s c e n t  lamp f i t s  compactly i n t o  t h e  s o c k e t s  provided .  The 
one- foot  width of t h e  s i g n  i s  l a r g e  enough t o  accommodate f o u r  of  
t h e  ex t r a -h igh  o u t p u t  lamps. The l e v e l  of  t h e  lamps i s  approximately 
2 .5  f e e t  from t h e  lowes t  l e v e l  of t h e  s ignboa rd .  The weight  of t h e  
s ignboard  i s  due l a r g e l y  t o  two pane l s  of  p l e x i g l a s s ,  t h r e e  f e e t  
wide and e i g h t  and one-half  f e e t  long .  The pane l s  bea r  t h e  words 
"Cross Walk" p a i n t e d  i n  l a r g e  b l ack  l e t t e r s  on an orange t r a n s -  
l u c e n t  background d i r e c t e d  toward approaching d r i v e r s .  The Pi-xture 
i s  capable  of two modes of o p e r a t i o n ,  namely, s t a t i c  and dynamic. 
I n  t h e  s t a t i c  mode, i t  remains i l l u m i n a t e d  a t  a l l  t imes ( o r  du r ing  
hours  of  d a r k n e s s ) .  I n  t h e  dynamic mode, it i s  blanked o u t  u n t i l  
an a c t u a t i o n  occu r s .  A s i n g l e  a c t u a t i o n  causes  t h e  dynamic d i s p l a y  
t o  be  i l l u m i n a t e d  and s t a y  on f o r  a  predetermined t ime p e r i s d  on ly ;  
however, t h e  i l l u m i n a t i o n  can be extended by s u c c e s s i v e  a c t u a t i o n s .  
The s t a t i c a l l y  o r  dynamical ly i l l u m i n a t e d  Crosswalk F i x t u r e  f l o o d s  
t h e  s idewalk  and t h e  roadway wi th  a b r i g h t  l i q h t ,  making p e d e s t r i a n s  
a t  t h e  i n t e r s e c t i o n  e a s i l y  v i s i b l e  t o  t h e  d r i v e r .  I n  a d d i t i o n ,  t h e  
very  conspicuous s i g n  c a t c h e s  t h e  a t t e n t i o n  of t h e  d r i v e r  and a l e r t s  
him t o  t h e  p e d e s t r i a n - v e h i c l e  c o n f l i c t  p o t e n t i a l  a t  t h e  c rosswalk .  
This  i s  e s p e c i a l l y  t r u e  i n  t h e  c a s e  o f  t h e  dynamic mode of o p e r a t i o n .  
These f u n c t i o n s  of  t h e  Crosswalk F i x t u r e  a r e  of p a r t i c u l a r  re levance  
and advantage d u r i n g  n i g h t t i m e  and o t h e r  low v i s i b i l i t y  c o n d i t i o n s .  
( Is the Crosswalk signalized? ] 
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"Push Button Before 
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Figure 2-5 
OPERkTIONAL FEATURES OF THE 
COMBINATION PUSH BUTTON DETECTOR 
F I G U R E  2 - 6  
COMBINATION P U S H B U T T O N  D E T E C T O R  
F I G U R E  2 -7  
L I G H T E D  P U S H B U T T O N  D E T E C T O R  
P e d e s t r i a n  Ar r ives  
t o  Cross t h e  Road I 
Sign i s  no t  L i t  
Not Use System Pushes Button 
I I P e d e s t r i a n  Cross ing  Sign Display i s  L i t  
Vehic le  Actua t ion  
Opera t iona l  Time Per iod  
YES I 
P e d e s t r i a n  Cross ing  
Sign Shows 
"Don' t  Cross"  
Sign Shows 
"Watch f o r  Cars"  
I P e d e s t r i a n E v a l u a t e s  Gap; I f  Acceptable  I H ~ -  Crosse; NO , I + , 
P e d e s t r i a n  
-[End Gap I Crosses  
Figure 2 - 8  
OPERATIONAL FEATURES OF THE 
PEDESTRIAN CROSSING SIGN 
PLATE 2 - 1 .  EDUCATIONAL LEAFLET. 
So Drivers Can See You Better As You Cross 
The overhead cross - 
lalk and advance 
larning signs aid you 
I your crossing. 
The lights and signs 
elp the driver to see 
ou better and warn 
im that you are there. 
These traffic devices 
an help you but your 
afety i s  up to you. 
latch Out For Cars. 
PUSH THE BUTTON - 
Before Crossing, A lways  push the button on the pedestrian con- 
trol box. This turns on the special warning signs, flashers, and 
lights so drivers can see you better as you cross. I f  the button has 
already been pushed, the signals are st i l l  on and you do not have 
to push the button again unless you hear a buzzer before you start 
across the street. I f  the buzzer sounds before you start to cross, 
just push the button to keep the lights and signs on. 
These signals are only a warning to drivers that someone is  
crossing or i s  about to cross the street. They do not make the 
driver stop so you must be sure before crossing that the driver sees 
you and can avoid hitt ing you. 
E M E M B E R ,  AS Y O U  CROSS,  A L W A Y S  W A T C H  O U T  F O R  C A  RS! 
D O N ' T  P L A C E  Y O U R  L I F E  I N  T H E  D R I V E R ' S  H A N D S .  K E E P  A L E R T .  
0 
P r e p a r e  
Note to drivers: These special warning signs and lights are 
designed to let you know that a pedestrian is  crossing or i s  
about to cross the street. You should be prepared to avoid 
a pedestrian in the crosswalk when any of these devices 
are turned on. 
7 1 1 r ~  f'edes1rla72 Sajety Project,  abbroz ed by the (Alzt hzgan 
O,/izce o! f i zgbuat  S/i!ety Plonnzng zs bezng conducted by 
tile I'nzi erszty o/' .\lzcbzgnn Hzghuma:~ Saiety Research 
Instzfi l te and tiic Detrolt Debartrnent ot' Streels snd 7'rafizc 
~o~ri'cr a Federal Grmzt iron1 the Deba~tnzevt o/Trarzsportation, 
!d B y  T h e  T r a f f i c  S a f e t y  A s s o c i a t i o n  O f  D e t r o i t  
PLATE 2 - 2 .  EDUCATIONAL LEAFLET. 
b 
So Drioers Can See You Better As You Cross 
PUSH THE BUTTON - 
Before Cross ing ,  Always push the button on the pedestrian control box. Th is  turns on the special 
warning signs, flashers, and l ights so drivers can see you better as you cross. I f  a buzzer sounds 
before you start to cross, just push the button to keep the l ights and signs on. 
The overhead crosswalk and advance warning signs aid you in  your crossing. The l ights and signs 
help the driver to see you better and warn him that you are there. 
R E M E M B E R ,  A S  Y O U  C R O S S .  A L W A Y S  W A T C H  O U T  F O R  C A R S !  
< 
When this signal i s  on, cars are 
coming. Do Not Cross. 
unt i l  cars have passed and then, 
cross with care. - 
Even though this signal i s  on, 
Watch For Cars as you cross 
because there i s  no signal 
requiring drivers to stop. 
< 
1 I l c  l ' c  , / I  \ 1 r ! ~ i 1 1  \ ( i t (  1 %  
O ! / l l  I ,,I 1/1g/1 i i\ 5 l i l l  
/ / I <  ~ r I r ? c r ~ r / ~  1 1 1  \ I ,  
Y o t c  to d r ~ ~ l c r s .  You should 
be prepared to avoid a pedes - 
trian in the crosswalk when 
Cross-Walk sign i s  on and 
yellow l ights  are flashing. 
P r e p a r e d  B y  T h e  T r a f f i c  Safety Associat ion Of D e t r o i t  

FIGURE 2 - 9  
PEDESTRIAN INFORMATION AND WARNING S I G N S  
F I G U R E  2 - 1 0  
PEDESTRIAN CHAIN AND S I G N S  
Figure 2 - 1 1  
CROSSWALK FIXTURE AND AMBER BEACON 
t- 3 0 '  or 25'-
8 "  Amber Beacon 
Amber Beacon 
Crosswalk Fixture 
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ADVANCE WARNING SIGN 
FIGURE 2-15 
TYPICAL INSTALLATION WITH SIGNALS AND SPAN WIRE 
FIGURE 2-16 
TYPICAL INSTALLATION WITH SIGNALS AND MAST ARM 
FIGURE 2-17 
TYPICAL UNSIGNALIZED LOCATION WITH SPAN WIRF: 
FIGURE 2-18 
TYPICAL UNSIGNALIZED LOCATION WITH MAST ARMS 
Crosswalk Fixture 
Spotlight S p o t l i g h t  
Figure 2-19 
SPOTLIGHTS AND CROSSWALK FIXTURE 
Amber Beacons 
This  i n s t a l l a t i o n  c o n s i s t s  of  two 8" overhead amber s i g n a l s  
d i r e c t e d  toward approaching  d r i v e r s ,  a s  shown i n  F i g u r e s  2 - 1 1 ,  
2-17, 2-18, 2-20 and P l a t e  2-2. The Amber Beacons o p e r a t e  i n  con- 
j u n c t i o n  w i t h  t h e  Crosswalk F i x t u r e  i n  t h e  dynamic mode o n l y .  
Fol lowing  a c t u a t i o n ,  t h e  Beacons f l a s h  f o r  a  p rede te rmined  time 
p e r i o d  a l e r t i n g  t h e  approaching  d r i v e r  t o  t h e  t r a f f i c  environment  
a t  t h e  c rosswalk .  
S p o t l i g h t s  
These a r e  s m a l l  h igh -ou tpu t  l u m i n a i r e s  l o c a t e d  o v e r  t h e  c r o s s -  
walk t o  p rov ide  uniform e x t r a  i l l u m i n a t i o n  on t h e  c ros swa lk ,  a s  
shown i n  F i g u r e s  2-19 and 2-20. They make t h e  p e d e s t r i a n  more 
r e a d i l y  v i s i b l e  t o  t h e  d r i v e r  a t  n i g h t  and under  low v i s i b l i t y  
c o n d i t i o n s .  They can  o p e r a t e  i n  e i t h e r  t h e  dynamic o r  s t a t i c  mode. 
Advance Warning S ign  (See F i g u r e s  2-12, 2-22 and P l a t e s  2-1, 2-2.)  
Th i s  i s  a  36"  x  36" ye l low r e f l e c t o r i z e d  s i g n  w i t h  two f l a s h i n g  
Amber Beacons e r e c t e d  a t  t h e  c u r b  i n  advance of  t h e  c rosswalk  and 
d i r e c t e d  towards t h e  approaching  d r i v e r .  The legend  r e a d s  
" P e d e s t r i a n  Cros s ing  Ahead." The d r i v e r  s e e s  t h i s  message well i n  
advance o f  t h e  c rosswalk  a r e a ,  t h u s  e n s u r i n g  s u f f i c i e n t  t ime  f o r  
t hough t  and c a u t i o u s  a c t i o n  on t h e  p a r t  of  t h e  d r i v e r .  The Beacons 
can o p e r a t e  i n  e i t h e r  t h e  s t a t i c  o r  dynamic mode. 
P h o t o c e l l  D e t e c t o r s  
These a r e  au toma t i c  s e n s i n g  d e v i c e s  which can d e t e c t  t h e  
p e d e s t r i a n ' s  p r e sence  when he p a s s e s  t h e  d e t e c t o r .  L i g h t  r e l a y s ,  
one a p p l i c a t i o n  of  t h e  p h o t o c e l l ,  were employed t o  d e t e c t  pedes- 
t r i a n  p re sence .  The r e l a y  f e a t u r e s  a  s m a l l  l o n g - l i f e  lamp i n  t h e  
p r o j e c t o r  which produces a  beam of  l i g h t .  Th i s  beam i s  t h e n  focused  
on a  p h o t o c e l l  i n  t h e  r e c e i v e r  which c o n v e r t s  t h e  "pu l sed"  l i g h t  
from t h e  p r o j e c t o r  i n t o  e l e c t r i c a l  p u l s e s  which a r e  t hen  f e d  i n t o  
t h e  a m p l i f i e r  o f  t h e  c o n t r o l  u n i t .  The a m p l i f i e d  s i g n a l  i s  f e d  i n t o  
t h e  c o n t r o l  g r i d  of an A.C.-operated s i l i c o n  c o n t r o l l e d  r e c t i f i e r  
i n  t h e  c o n t r o l  u n i t .  The r e c t i f i e r  conducts  c u r r e n t  t o  ho ld  t h e  
o u t p u t  r e l a y  i n  t h e  ene rg i zed  p o s i t i o n  a s  l ong  a s  s u f f i c i e n t  s i g n a l  
i s  p r e s e n t  a t  i t s  g r i d .  Upon i n t e r r u p t i o n  o f  t h e  l i g h t  beam by a  
p e d e s t r i a n ' s  p r e s e n c e ,  o r  i f  t h e  p r o j e c t o r ,  r e c e i v e r ,  o r  c o n t r o l  
u n i t  f a i l  t o  o p e r a t e  p r o p e r l y ,  t h e  s i g n a l  t o  t h e  s i l i c o n - c o n t r o l l e d  
r e c t i f i e r  i s  removed and t h e  c o n t r o l  r e l a y  d rops  o u t .  
I t  was neces sa ry  t o  de t e rmine  t h e  b e s t  h e i g h t  a t  which t o  
i n s t a l l  t h e  D e t e c t o r .  The l i g h t  beam from t h e  De tec to r  must be  
i n t e r r u p t e d  comple te ly  by an o b j e c t  b e f o r e  t h e  o u t p u t  r e l a y  i s  
de-energ ized .  T h e r e f o r e ,  i t  was dec ided  t h a t  t h e  De tec to r  should  
be  i n s t a l l e d  a t  a  h e i g h t  co r r e spond ing  t o  t h e  maximum t ime o f  i n t e r -  
c e p t i o n  o f  t h e  l i g h t  beam. Thus, t h e  h e i g h t  f o r  t h e  D e t e c t o r  
i n s t a l l a t i o n  was f i x e d  a t  2 .5  t o  3 f e e t  above t h e  ground. An 
e v a l u a t i o n  o f  t h i s  d e v i c e  cou ld  n o t  be  made because  t h e  t e s t  
i n s t a l l a t i o n  was r ende red  i n o p e r a t i v e  by v a n d a l s .  
FTGURE 2-20 
CROSSWALK ILLUMINATED WITH SPOTLIGHTS 
FIGURE 2-21 
CROSSWALK ILLUMINATED WITH SPOTLIGHTS AND CROSSWALK FIXTURE 
F l a  
Figure 2-22  
ADVANCE WARNING S I GN 
T u b o l i t e - I l l u m i n a t e d  Py lons  
These  a r e  p o l y e t h y l e n e  b a s e  t r a n s l u c e n t  p l a s t i c  t u b e s  t h a t  a r e  
molded one  p i e c e ,  c l o s e d  t o p  and f l e x i b l e .  They a r e  4-1/4" i n  o u t -  
s i d e  d i a m e t e r ,  have a  w a l l  t h i c k n e s s  of  .135" ,  a r e  24" long  and a r e  
a  F e d e r a l  y e l l o w  c o l o r .  With t h e  c o v e r  p l a t e ,  r e t a i n i n g  r i n g ,  b a s e  
h o u s i n g ,  g a s k e t ,  l e n s ,  lamp r e c e p t a c l e  and o t h e r  a c c e s s o r i e s ,  a  
Py lon  h a s  a  n e t  w e i g h t  o f  1 5  pounds.  I t  i s  i n t e r n a l l y  i l l u m i n a t e d  
w i t h  a  100 v o l t ,  6000-hour l i f e  i n c a n d e s c e n t  lamp. The Py lons  were  
i n s t a l l e d  on t h e  median c l o s e  t o  t h e  c u r b  b e s i d e  t h e  c r o s s w a l k .  I t  
was e x p e c t e d  t h a t  t h e  i l l u m i n a t e d  Py lons  would a t t r a c t  t h e  approach-  
i n g  d r i v e r ' s  a t t e n t i o n  and t h u s  i n c r e a s e  t h e  p r o b a b i l i t y  o f  t h e  
wai . t ing  p e d e s t r i a n  coming i n t o  t h e  d i r e c t  v i s i o n  o f  t h e  d r i v e r .  
However, a n  e v a l u a t i o n  c o u l d  n o t  b e  made b e c a u s e  t h e  Py lons  were  
r e n d e r e d  n o n - o p e r a t i o n a l  by v a n d a l s  b e f o r e  t h e y  c o u l d  b e  e v a l u a t e d .  
V e h i c l e  P r e s e n c e  D e t e c t o r  
T h i s  i s  a  roadside-mounted u l t r a - s o n i c  d e t e c t o r  which s e n s e s  
e v e r y  p a s s i n g  v e h i c l e  and t h u s  a c t u a t e s  t h e  i n f o r m a t i o n  sys tem a t  
t h e  c r o s s w a l k .  D e t e c t o r s  manufac tu red  by GRS Company were  used i n  
t h i s  a p p l i c a t i o n .  
T a b l e  2 - 1  p r e s e n t s  t h e  equipment  i n s t a l l e d  a s  p a r t  o f  t h e  
i n f o r m a t i o n  sys tem a t  each  o f  t h e  s i t e s  t o  be  d i s c u s s e d  i n  t h e  n e x t  
s e c t i o n .  For  t h e  i n s t a l l a t i o n  s c h e d u l e ,  s e e  Appendix F ,  T a b l e  F-1. 
STUDY SITE SELECTION 
The c o n d i t i o n s  which c o n t r i b u t e  t o  t h e  p e d e s t r i a n - v e h i c l e  
c o n f l i c t  problem a r e  numerous and v a r i e d .  To e v a l u a t e  t h e  e f f e c t  o f  
a  change i n  o p e r a t i o n s  and t o  compare t h e  o p e r a t i o n s  a t  one  l o c a t i o n  
w i t h  a n o t h e r ,  i t  was n e c e s s a r y  t o  b a l a n c e  t h e  e f f e c t  o f  a s  many 
c o n d i t i o n s  a s  p o s s i b l e .  One method o f  d o i n g  t h i s  i s  t h e  s e l e c t i o n  
o f  s t u d y  s i t e s  h a v i n g  many common c h a r a c t e r i s t i c s .  I t  was d e c i d e d  
t h a t  t h e  t e s t i n g  o f  t h e  new c o n t r o l s  and sys tems  would be  l i m i t e d  t o  
s i t e s  h a v i n g  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s  i n  common and s t i l l  
s a t i s f y i n g  t h e  p r imary  g o a l s  o f  t h e  s t u d y :  
1. The p e d e s t r i a n  c r o s s i n g s  s h o u l d  be  l o c a t e d  on 
s t r e e t s  o f  major  t r a f f i c  impor tance .  
2 .  The c r o s s i n g s  s h o u l d  g e n e r a l l y  b e  u n s i g n a l i z e d  
o r  have " p a r t - t i m e "  s i g n a l s  j u s t i f i e d  on t h e  b a s i s  
o f  p e d e s t r i a n  n e e d s .  
3 .  There  s h o u l d  be  an a p p r e c i a b l e  amount o f  a f t e r -  
d a r k  p e d e s t r i a n  a c t i v i t y  . 
4 .  The l o c a t i o n s  s h o u i d  have p e d e s t r i a n  a c c i d e n t  
e x p e r i e n c e  o r  c o n d i t i o n s  s h o u l d  i n d i c a t e  a n  
a c c i d e n t  p o t e n t i a l .  
5 .  C o n v e n t i o n a l  p e d e s t r i a n  c o n t r o l s  o r  p r o t e c t i o n  
p r o c e d u r e s  s h o u l d  have been t r i e d  w i t h o u t  s u c c e s s  
o r  c o n s i d e r e d  and r e j e c t e d  a s  n o t  s u i t a b l e .  
6 .  V e h i c u l a r  t r a f f i c  on t h e  c r o s s  s t r e e t  ( i f  any)  
s h o u l d  n o t  b e  i m p o r t a n t  enough t o  r e q u i r e  major  
d e s i g n  c o n s i d e r a t i o n .  
T A B L E  2 - 1  
E Q U I P M E N T  
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An a d d i t i o n a l  method of i s o l a t i n g  t h e  e f f e c t  of v a r i e d  condi- 
t i o n s  was by s e l e c t i n g  l o c a t i o n s  which can be p a i r e d  o r  grouped 
accord ing  t o  t h e i r  b a s i c  c h a r a c t e r i s t i c s  o r  f u n c t i o n s .  For t h i s  
s tudy ,  i t  was decided t h a t  t h e  i n t e r s e c t i o n s  s e l e c t e d  should no t  
on ly  have t h e  cornrnon c h a r a c t e r i s t i c s  desc r ibed  on page 3 4 ,  b u t  should 
a l s o  f i t  one of fou r  o r  f i v e  b a s i c  c r o s s i n g  types .  While o t h e r  
types  of l o c a t i o n s  were s t u d i e d ,  t h e  fo l lowing  fou r  were desc r ibed  
i n  t h e  s tudy  proposa l  and t h e  p r o j e c t  inc luded  a t  l e a s t  two l o c a t i o n s  
of each type .  
1. Crossing c o n t r o l l e d  by pa r t - t ime  s i g n a l s  which 
have an apprec i ab le  amount of pedes t - r ian  t r a f f i c  
dur ing  t h e  hours  programmed f o r  pedes t r i an -ac tua t ed  
o p e r a t i o n .  Nost of t h e s e  a r e  l oca t ed  i n  t h e  v i c i n i t y  
of schools  where evening a c t i v i t i e s  a r e  f r e q u e n t l y  
scheduled.  
2 .  Cross ings  i n ' a r e a s  where l i t t l e  regard i s  g iven  t o  
convent iona l  crosswalks and a  h igh  degree  of mid- 
block c ros s iny  occu r s .  These a r e  u sua l ly  near  
f a c t o r i e s  o r  c o l l e g e s  where t h e  p e d e s t r i a n  t r a f f i c  
tends  t o  t a k e  over  t h e  s t r e e t s  dur ing  c e r t a i n  pe r iods .  
Crossings which q u a l i f y  f o r  p e d e s t r i a n  s i g n a l  pro- 
t e c t i o n  b u t  where convent iona l  c o n t r o l s  would c r e a t e  
t r a f f i c  problems exceeding t h e  b e n e f i t s  t o  t h e  
p e d e s t r i a n s .  These a r e  p e d e s t r i a n  c r o s s i n g s  near  
major i n t e r s e c t i o n s  where an a d d i t i o n a l  s i g n a l  would 
i n t e r r u p t  t h e  normal flow of t r a f f i c  i n  such a  way 
a s  t o  c r e a t e  unusual conges t ion  wi th  a  p o s s i b l e  
i n c r e a s e  i n  ve l i icu lar  a c c i d e n t s .  
4 .  Crossings wi th  a  high p ropor t ion  of e i t h e r  very o l d  
o r  very young p e d e s t r i a n s  who, exper ience  has i n d i c a t e d ,  
do not  e x e r c i s e  t h e  proper  degree o f  cau t ion  when 
c r o s s i n g  t h e  s t r e e t .  A t  t h e s e  l o c a t i o n s ,  t h e  d r i v e r  
must be e x t r a  a l e r t  s i n c e  he must assume a  g r e a t e r  
degree  of t h e  p e d e s t r i a n  s a f e t y  r e s p o n s i b i l i t y .  S ince  
t h i s  p r o j e c t  was l i m i t e d  t o  c r o s s i n g s  wi th  an 
apprec i ab le  amount of a c t i v i t y ,  t h e  s e l e c t e d  l o c a t i o n s  
were those  i n  a r e a s  wi th  e l d e r l y  p e d e s t r i a n  a c t i v i t y  
such a s  c r o s s i n g s  near  r e t i r e e s  r e s i d e n c e s ,  clubs, 
o r  o t h e r  r e t i r e e - o r i e n t e d  f a c i l i t i e s .  
The i n t e n t  was t o  develop a  l i s t  of p o s s i b l e  s tudy  s i t e s  based 
on t h e  above c r i t e r i a  and from t h i s  L i s t  s e l e c t  1 0  t o  1 2  l o c a t i o n s  
which b e s t  r ep re sen ted  t h e  va r ious  typzs  and which o f f e r e d  t h e  b e s t  
c o n d i t i o n s  f o r  t e s t i n g  t h e  systems developed dur ing  t h e  s tudy .  The 
g u i d e l i n e s  were not  in tended  t o  he s o  r i g i d  a s  t o  prec lude  t h e  
s e l e c t i o n  of an unusual l o c a t i o n  which o f f e r e d  s p e c i a l  t e s t i n g  
o p p o r t u n i t i e s .  
l ons The primary source  of in format ion  concerning s tudy  locat:  
was t h e  Opera t ions  Div is ion  of t h e  Department of S t r e e t s  and 
T r a f f i c  s i n c e  it r e c e i v e s  and i n v e s t i g a t e s  t h e  ma jo r i t y  of c i t i - zen  
r e q u e s t s  f o r  t r a f f i c  c o n t r o l  improvements i n  D e t r o i t .  However, t o  
i n s u r e  t h e  i n v e s t i g a t i o n  of a s  many s i t e s  a s  p o s s i b l e ,  t h e  s tudy 
con tac t ed  o t h e r  departments  and agencies  f o r  a d d i t i o n a l  in format ion  
concerning problem l o c a t i o n s .  Other  sou rces  con tac t ed  f o r  t h i s  
a d d i t i o n a l  i n fo rma t ion  inc luded  t h e  D e t r o i t  P o l i c e  Department, t h e  
D e t r o i t  P u b l i c  Schools ,  t h e  D e t r o i t  Department of  Parks  and 
Rec rea t ion ,  t h e  T r a f f i c  S a f e t y  Assoc ia t ion  of  D e t r o i t  and t h e  
Automobile Club of  Michigan. 
The s i t e s  s e l e c t e d  f i n a l l y  f o r  t h e  s tudy  were of two b a s i c  
types  : 
1. Unsignal ized p e d e s t r i a n  c r o s s i n g s  of major 
t h o r o u s h f a r e s ,  e i t h e r  mid-block o r  a t  t h e i r  i n t e r -  
s e c t i o n s  w i t h '  s t r e e t s  of minor t r a f f i c  importance,  
where t h e r e  was an apparent  need f o r  p e d e s t r i a n  
improvements b u t  where convent iona l  c o n t r o l s  were 
e i t h e r  unwarranted o r  would produce adverse  
r e s u l t s  out-weighing b e n e f i t s  t o  t h e  p e d e s t r i a n .  
2 .  A t  c r o s s i n g s  wi th  t r a f f i c - a c t u a t e d  o r  pa r t - t ime  
s i g n a l s  i n s t a l l e d  p r i m a r i l y  f o r  p e d e s t r i a n  c o n t r o l ,  
where exper ience  had i n d i c a t e d  a  problem wi th  e i t h e r  
p e d e s t r i a n  f a i l u r e  t o  use  and observe  t h e  pedes- 
t r i a n  c o n t r o l s  o r  d r i v e r  f a i l u r e  t o  observe  t h e  
v e h i c u l a r  c o n t r o l s .  
T h i r t e e n  s i t e s  were s e l e c t e d  a t  l o c a t i o n s  s e r v i n g  c o l l e g e  
s t u d e n t s ,  h igh  school  and grade  school  s t u d e n t s ,  shoppers  i n  
commercial a r e a s ,  and t r a n s i t  u s e r s .  Desc r ip t ions  and ske t ches  
and photographs of t h e  s i t e s  s e l e c t e d  f o r  t h e  demonst ra t ion  pro-  
gram a r e  p re sen ted  i n  Appendix C .  A map showing t h e  s tudy  l o c a t i o n s  
i s  shown i n  F igu re  2 - 2 3 .  
FIGURE 2 - 2 3  
MAP SHOWING STUDY LOCATIONS 

CHAPTER 3  
PREPARATION FOR FIELD STUDIES 
The f i r s t  phase  of  t h e  demonst ra t ion  program e v a l u a t i o n  was 
t o  p r e p a r e  a  manual c o n t a i n i n g  d e s c r i p t i o n s  of  11 i n d i v i d u a l  f i e l d  
s t u d i e s .  These s t u d i e s  were des igned  t o  d e f i n e  and measure t h e  
r e l e v a n t  t r a f f i c  c h a r a c t e r i s t i c s  f o r  u se  i n  t h e  des ign  of  t h e  
o p e r a t i o n a l  parameters  o f  t h e  in fo rma t ion  systems and f o r  subsequent  
comparat ive a n a l y s i s  w i t h  t h e  e v a l u a t i o n  s tudy  d a t a .  I t  i s  be l i eved  
t h a t  t h i s  r e p o r t ,  a J u l y  1 9 6 9  e f f o r t  e n t i t l e d  P e d e s t r i a n  Crosswalk 
S a f e t y  S t u d i e s ,  i s  t h e  f i r s t  comprehensive compi la t ion  of techniques  
of  s tudy ing  p e d e s t r i a n  behavior  a t  c ros swa lks .  Each of  t h e s e  
s t u d i e s  was f i e l d - t e s t e d  and eva lua t ed  f o r  i t s  e f f e c t i v e n e s s  a s  p a r t  
o f  t h e  e v a l u a t i o n  phase of  t h e  demonst ra t ion  program. 
The o b j e c t i v e  of  t h e  s t u d i e s  was t o  g a t h e r  p e r t i n e n t  informa- 
t i o n  on t h e  fo l lowing  v e h i c u l a r  and p e d e s t r i a n  t r a f f i c  c h a r a c t e r -  
i s t i c s :  I n t e r s e c t i o n  Volume, Spot  Speeds,  T rave l  Time, Gaps, 
Access P o i n t  Volumes, Dr ive r  Response t o  Crosswalk; P e d e s t r i a n  
Volumes, P e d e s t r i a n  Pe r sona l  C h a r a c t e r i s t i c s  and Cross ing  Times, 
P e d e s t r i a n  Gap Acceptance, P e d e s t r i a n  Behavior a t  S i g n a l i z e d  
I n t e r s e c t i o n s ,  and Vi sua l  Record (pho tog raphs ) .  The s t u d i e s  were 
conducted Monday through Thursday d u r i n g  t h e  hours  s p e c i f i e d  f o r  
each  s t u d y .  I n  choosing t h e  t ime f o r  f i e l d  work, c a r e  was taken  t o  
s e e  t h a t  t h e  p r e v a i l i n g  weather  and envi ronmenta l  c o n d i t i o n s  were 
such t h a t  t hey  d i d  n o t  m a t e r i a l l y  a f f e c t  t h e  normal p a t t e r n  of  
p e d e s t r i a n  and v e h i c u l a r  t r a f f i c .  I f  a ten-hour s t u d y  was on ly  
p a r t i a l l y  completed on a  g iven  day ,  it was f i n i s h e d  on ano the r  day,  
ove r l app ing  t h e  s t u d y  p e r i o d  of  t h a t  day by one hour .  Every e f f o r t  
was made t o  complete  any s tudy  a t  a  g iven  s i t e  w i t h i n  a  week. The 
fo l lowing  i s  a  b r i e f  d e s c r i p t i o n  of  t h e  v a r i o u s  s t u d i e s .  The 
s t u d i e s  a r e  d i v i d e d  i n t o  two c a t e g o r i e s ,  v e h i c u l a r  and p e d e s t r i a n  
s t u d i e s  . 
VEHICULAR STUDI'ES 
I n t e r s e c t i o n  Volume 
Veh ic l e s  p a s s i n g  through t h e  i n t e r s e c t i o n  d u r i n g  15-minute 
p e r i o d s  were counted from 1 2 : O O  noon t o  10:OO p.m. con t inuous ly .  
Vehic les  i n  a l l  l a n e s  i n  both d i r e c t i o n s  i n  t h e  two i n t e r s e c t i n g  
roads  were counted us ing  hand c o u n t e r s .  They were c l a s s i f i e d  i n t o  
f o u r  c a t e g o r i e s :  passenger  c a r s ,  small t r u c k s  ( s i n g l e  r e a r  a x l e ) ,  
l a r g e  t r u c k s  (two o r  more r e a r  a x l e s ) ,  and buses .  A l l  t u r n i n g  
movements were r eco rded .  
Spot  Speeds 
The purpose of  t h e  s tudy  was t o  de te rmine  t h e  s p o t  speeds of 
v e h i c l e s  approaching  t h e  i n t e r s e c t i o n  a long  t h e  major s t r e e t  by 
us ing  a  r a d a r  speed me te r .  Three s t u d i e s  were conducted a t  each 
i n t e r s e c t i o n ;  t h e  s tudy  p e r i o d s  were: 12:00 noon - 3:00 p.m., 
4:00 - 6:00 p.m., and 7:00 - 1 0 : O O  p.m. The l e n g t h  of t h e  s tudy  
p e r i o d  was one hour  o r  t h e  t ime r e q u i r e d  t o  obse rve  50 v e h i c l e s ,  
whichever was s h o r t e r .  
Trave l  Time 
The purpose  of t h i s  s t udy  was t o  de t e rmine  t h e  t ime  t aken  by 
major  s t r e e t  v e h i c l e s  t o  t r a v e l  from a  p o i n t  150 f e e t  upstream from 
t h e  c rosswalk  t o  ano the r  p o i n t  150 f e e t  downstream. The p e r i o d  of  
s tudy  and t h e  sample s i z e  r equ i r emen t s  were t h e  same a s  f o r  t h e  
Spo t  Speed s t u d y .  
Gaps 
The purpose  of  t h i s  s t udy  was t o  count  and measure t h e  number 
and t o t a l  d u r a t i o n  of gaps  exceeding  s i x  seconds between s u c c e s s i v e  
v e h i c l e s  on t h e  major s t r e e t  o c c u r r i n g  a t  t h e  c ros swa lk .  The t ime 
o f  s t u d y  was from 1 2 : O O  noon t o  10:OO p.m. A gap c o u n t e r  connected 
t o  a  p r e s s u r e  s e n s i t i v e  t u b e  l a i d  a c r o s s  t h e  roadway and a d j a c e n t  
t o  t h e  c rosswalk  a u t o m a t i c a l l y  r eco rded  t h e  gaps between s u c c e s s i v e  
v e h i c l e s  pas s ing  ove r  t h e  p r e s s u r e  s e n s i t i v e  t u b e s .  Gaps of  dura-  
t i o n  less than  s i x  seconds were n o t  recorded  by t h e  gap c o u n t e r .  A 
gap s tudy  was conducted s e p a r a t e l y  f o r  each d i r e c t i o n  o f  t r a f f i c  
f low on t h e  major s t r e e t .  
Access P o i n t  Volumes 
The number of  v e h i c l e s  e n t e r i n g  and l e a v i n g  t h e  major s t r e e t  
th rough impor t an t  dr iveways and o t h e r  p o i n t s  of a c c e s s  and e x i t  
w i t h i n  500 f e e t  of  t h e  i n t e r s e c t i o n  was counted from 1 2 : O O  noon - 
10:OO p.m. c o n t i n u o u s l y .  Veh ic l e s  were counted w i t h o u t  c l a s s i f i -  
c a t i o n .  There were f o u r  v e h i c u l a r  movements t o  be  observed  f o r  each 
a c c e s s  p o i n t  o r  e x i t :  I n - l e f t ,  I n - r i g h t ,  O u t - l e f t ,  O u t - r i g h t .  The 
number of  v e h i c l e s  making each of t h e s e  f o u r  movements was counted 
s e p a r a t e l y  f o r  each a c c e s s  p o i n t  o r  e x i t .  
Dr ive r  Response t o  Crosswalk 
The s tudy  was conducted t o  e v a l u a t e  t h e  r e sponse  o f  d r i v e r s  t o  
t h e  c ros swa lk .  Three s t u d i e s  were conducted a t  each s i t e  d u r i n g  t h e  
f o l l o w i n g  t ime p e r i o d s :  12:OO noon - 3:00 p.m., 4:00 p.m. - 7:00 
p.m., and 8:00 p.m. - 10:OO p.m. I n  each t ime p e r i o d  measurements 
con t inued  u n t i l  250 v e h i c l e s  were observed  o r  u n t i l  t h e  end of  t h e  
s tudy  p e r i o d ,  whichever  was a t t a i n e d  f i r s t .  Four l e v e l s  of  v e h i c l e  
slowing-down maneuvers were observed:  (1) none (no  s lowing  down), 
( 2 )  d e c e l e r a t i o n  w i t h o u t  b r ak ing ,  ( 3 )  b r a k i n g  b u t  n o t  s t o p p i n g ,  
and ( 4 )  s t o p p i n g .  For a  g iven  v e h i c l e  on ly  t h e  g r e a t e s t  l e v e l  o f  
s lowing  down was r eco rded .  For (1) and ( 2 )  , t h e  n o t i c e a b l e  change 
from (1) t o  ( 2 )  a l o n e  was r e q u i r e d ;  ( 3 )  and ( 4 )  were e s t a b l i s h e d  by 
obse rv ing  b rake  l i g h t s  and a c t u a l  s t o p p i n g .  The f lows  i n  t h e  two 
d i r e c t i o n s  o f  t r a v e l  i n  t h e  main s t r e e t  were observed  s e p a r a t e l y .  
Veh ic l e s  were c l a s s i f i e d  i n t o  f o u r  c a t e g o r i e s :  passenger  c a r s ,  
s m a l l  t r u c k s  ( s i n g l e  r e a r  a x l e ) ,  l a r g e  t r u c k s  (two o r  more r e a r  
a x l e s ) ,  and buses .  For each v e h i c l e  obse rved ,  p e d e s t r i a n  p re sence  
a t  t h e  c rosswalk  was observed  f o r  t h e  fo l l owing  f i v e  c a s e s :  (1) 
none: no p e d e s t r i a n  on t h e  road  o r  c u r b ,  o r  approaching t h e  cu rb ;  
( 2 )  approaching:  no p e d e s t r i a n  on t h e  road o r  c u r b ,  b u t  one o r  more 
p e d e s t r i a n s  approaching  t h e  cu rb  w i t h i n  such a  range  a s  t o  be 
v i s i b l e  t o  t h e  approachinq d r i v e r  and i n f l u e n c e  h i s  maneuver; 
( 3 )  w a i t i n g  t o  c r o s s :  no p e d e s t r i a n  on t h e  road ,  b u t  one o r  more 
p e d e s t r i a n s  w a i t i n g  a t  t h e  cu rb  t o  c r o s s ;  ( 4 )  moving toward o r  
w i t h i n  t h e  l a n e  o f  t h e  approachinu  v e h i c l e ;  p e d e s t r i a n  c r o s s i n g  t h e  
roadway, moving toward o r  w i t h i n  t h e  l a n e  of  t h e  approaching 
v e h i c l e ;  and ( 5 )  c r o s s i n g  p a s t  t h e  l a n e  o f  t h e  v e h i c l e :  p e d e s t r i a n  
c r o s s i n g  t h e  roadway, b u t  p a s t  t h e  l a n e  of t h e  approaching vehic1.e. 
Each v e h i c l e  observed was f r ee - f lowing ,  t h a t  i s ,  wi th  no v e h i c l e  
c l o s e  enough ahead t o  i n f l u e n c e  i t s  speed .  
PEDESTRIAN STUDIES 
P e d e s t r i a n  Volumes 
The volume of p e d e s t r i a n s  c r o s s i n g  the  major roadway w i t h i n  
t h e  a r e a  of  i n f l u e n c e  of t h e  i n t e r s e c t i o n  and t h e  va r ious  p a t t e r n s  
of c r o s s i n g  maneuver of p e d e s t r i a n s  were observed from 12:011 noon - 
9:30 p.m. The l e n g t h  of roadway t o  be observed on e i t h e r  s i d e  of 
t h e  i n t e r s e c t i o n  a long  t h e  major s t r e e t  was t h e  l e s s e r  o f :  
(1) t h e  l e n g t h  of roadway v i s i b l e  from t h e  crosswalk under s t u d y ,  
and ( 2 )  h a l f  t h e  d i s t a r c e  t o  t h e  nex t  i n t e r s e c t i o r i  ( o r  t o  .the 
nex t  crosswalk i f  i t  occu r red  mid-b lock) .  
P e d e s t r i a n s  were observed f o r  t h e  fo l lowing  f i v e  p a t t e r n s  
of c r o s s i n g  i n  each d i r e c t i o n :  (1) c r o s s i n g  i n  o r  very c l o s e  t o  
t h e  crosswalk under s t u d y ,  ( 2 )  c r o s s i n g  i n  o r  very c l o s e  t o  t h e  
crosswalk on t h e  o p p o s i t e  s i d e  of t h e  i n t e r s e c t i o n  from t h e  c r o s s -  
walk under s t u d y ,  ( 3 )  c r o s s i n g  d i a g o n a l l y  a c r o s s  t h e  road w i t h i n  
t h e  i n t e r s e c t i o n ,  ( 4 )  c r o s s i n g  e l sewhere  on t h e  same s i d e  of  t h e  
i n t e r s e c t i o n  a s  t h e  crosswalk under s t u d y ,  ( 5 )  c r o s s i n g  e l sewhere  
on t h e  o p p o s i t e  s i d e  of t h e  i n t e r s e c t i o n  from t h e  crosswalk under 
s t u d y .  The number of p e d e s t r i a n s  c r o s s i n g  t h e  roadway by each of 
t h e  above f i v e  p a t t e r n s  of c r o s s i n g  was observed f o r  bo th  d i r e c t i o n s  
of c r o s s i n g  t h e  roadway. 
P e d e s t r i a n  Pe r sona l  C h a r a c t e r i s t i c s  and Cross ing  Time 
The p e r s o n a l  c h a r a c t e r i s t i c s - - p a r t y  s i z e ,  s ex  and age group-- 
of t h e  p e d e s t r i a n s  and t h e i r  c r o s s i n g  t ime was observed .  The 
p e r i o d s  of s tudy  were between 1 2 : O O  noon - 3:00 p.m., 4:00 -- 
6 : 0 0  p.m., and 8:00 - 1 0 : O O  p.m. The l e n g t h  of t h e  s tudy  pe r iod  
was such t h a t  about  100 o b s e r v a t i o n s  were made du r ing  each s tudy  
p e r i o d .  Age groups were i d e n t i f i e d  a s  fo l lows :  Preschool  (below 
5 y e a r s ) ,  School Age (5-15 y e a r s ) ,  Young Adul t s  (15-25 y e a r s ) ,  
Adul t s  (25-65 y e a r s ) ,  and Old People  (65 and o v e r ) .  
P e d e s t r i a n  Gap Acceptance 
The number and d u r a t i o n  of  gaps between v e h i c l e s  r e j e c t e d  and 
accepted  by p e d e s t r i a n s  w a i t i n g  t o  c r o s s  t h e  roadway were measured. 
Three s t u d i e s  were conducted a t  an i n t e r s e c t i o n  between 1 2 : 0 0  noon - 
3:00 p.m., 5:00 - 7:00 p .m. ,  8:00 - 1 0 : O O  p.m. The l e n g t h  of t h e  
s t u d y  p e r i o d  was such t h a t  about  1 0 0  o b s e r v a t i o n s  were made d u r i n g  
each s t u d y .  A l l  t h e  p e d e s t r i a n  and v e h i c u l a r  movements observed were 
recorded  on a  20-channel Ester l ine-Angus Recorder .  Each pedes- 
t r i a n  s e l e c t e d  f o r  o b s e r v a t i o n  was free-moving-- that  i s ,  h i s  
e v a l u a t i o n  and acceptance  of  v e h i c u l a r  gaps was independent  of t hose  
of any o t h e r  p e d e s t r i a n .  But i f  a  p a r t y  of p e d e s t r i a n s  was be ing  
observed ,  t h e  behavior  of t h e  members of  t h e  p a r t y  i n  r ega rd  t o  
e v a l u a t i o n  and acceptance  of gaps was s t u d i e d  a s  a  c o l l e c t i v e ,  
s i n g l e  a c t i o n .  The c r o s s i n g  maneuver of a s e l e c t e d  p e d e s t r i a n  may 
c o n s i s t  of a  cont inuous  walk a c r o s s  t h e  road o r  he may have t o  
pause o c c a s i o n a l l y  b e f o r e  he r eaches  t h e  o t h e r  cu rb .  These d i f f e r -  
e n t  p a t t e r n s  of c r o s s i n g  were observed i n  d e t a i l .  
P e d e s t r i a n  Behavior a t  S i g n a l i z e d  I n t e r s e c t i o n s  
P e d e s t r i a n  behavior  a t  t h e  s igna l i . zed  i n t e r s e c t i o n s  was s t u d i e d  
f o r  t h e  fo l lowing:  t ime of  p e d e s t r i a n  a r r i v a l ;  t ime of v e h i c l e  
a r r i v a l ;  i f  t h e  p e d e s t r i a n  pushed t h e  bu t ton  f o r  t h e  c r o s s i n g  
s i g n a l ,  when d i d  he do s o ;  a f t e r  pushing t h e  b u t t o n ,  whether t h e  
p e d e s t r i a n  wai ted  f o r  t h e  s i g n a l ;  when walk s i g n a l  was d i sp l ayed ;  
and i f  t h e  p e d e s t r i a n  c ros sed  t h e  road without. wa i t i ng  f o r  t h e  
walk s i g n a l ,  t h e  p e d e s t r i a n  gap acceptance was s t u d i e d  a s  i n d i c a t e d  
i n  t h e  previous  s tudy .  Three s t u d i e s  were conducted a t  an i n t e r -  
s e c t i o n  between 12:OO noon - 3:00 p.m., 5:00 - 7:00 p.m., 8:00 - 
1 0 : O O  p.m. The l e n g t h  of t h e  s tudy  pe r iod  was such t h a t  about 100 
obse rva t ions  were made dur ing  each s tudy .  
Visua l  Record 
Photographs of ea,ch crosswalk s i t e  were taken from born 
approaches t o  t h e  crosswalk dur ing  t h e  day and a t  n i g h t .  Thus 
t h e r e  a r e  f o u r  photographs f o r  each crosswalk s t u d i e d .  (See 
Appendix C . )  The photographs g ive  t h e  maximum p o s s i b l e  coverage 
of t h e  crosswalk and t h e  approaching v e h i c l e s .  
Table 3-1 shows t h e  "Before" S tud ie s  conducted a t  each s i t e .  
For t h e  t ime and d u r a t i o n  of t h e  s t u d i e s ,  s e e  Appendix F,  Table 
F-1. 
APJALYSIS OF "BEFORE1' STUDIES 
Analysis  was performed a s  desc r ibed  i n  P e d e s t r i a n  Crosswalk 
Sa fe ty  S t u d i e s ,  J u l y  1969. The methods of t r ea tmen t  of t h e  
"Before" Study d a t a  a r e  b r i e f l y  desc r ibed  below. 
I n t e r s e c t i o n  Volume 
The hourly f r equenc ie s  of through and t u r n i n g  v e h i c u l a r  move- 
ments a t  t h e  i n t e r s e c t i o n  were developed.  Also, t h e  f r equenc ie s  of 
t h e  f o u r  c l a s s e s  of v e h i c l e s  were developed f o r  t h e  major s t r e e t  
and minor s t r e e t  s e p a r a t e l y .  The means and va r i ances  of a l l  t h e  
above frequency d i s t r i b u t i o n s  were computed. 
Spot  Speeds 
The frequency d i s t r i b u t i o n s  and t h e  means and va r i ances  of 
s p o t  speeds were developed and t h e  85th p e r c e n t i l e  speeds computed 
s e p a r a t e l y  f o r  each of t h e  t h r e e  pe r iods  of s tudy  and each of t h e  
two d i r e c t i o n s  of v e h i c u l a r  f low.  
T rave l  Time 
The frequency d i s t r i b u t i o n s  of t r a v e l  t imes were developed and 
t h e i r  means and va r i ances  computed s e p a r a t e l y  f o r  each of  t h e  t h r e e  
s tudy  pe r iods  and each of t h e  two d i r e c t i o n s  of t r a v e l .  
Gaps -
The frequency d i s t r i b u t i o n s  of gap s i z e s  ( i n  seconds)  were 
developed and t h e i r  means and va r i ances  computed s e p a r a t e l y  f o r  
t h e  fo l lowing  two pe r iods  of s tudy:  1 2 : O O  noon - 7:00 p.m. and 
7:00 p.m. - 10 :OO p.m. 

Access Point Volumes 
The hourly volume of vehicles entering and exiting at each 
access point was computed. 
Driver Response to Crosswalk 
The four levels of vehicle response (none, deceleration, brak- 
ing, stopping) in relation to the pedestrian presence at various 
stages of crossing maneuver was summarized. 
Pedestrian Volume 
The number of pedestrians using various paths for crossing 
the road hourly in both directions was summarized. 
Pedestrian Personal Characteristics and Crossing Time -
The crossing time'of pedestrians and their sex and age groups 
were summarized. 
Pedestrian G ~ D  Acce~tance 
The distributions of accepted and rejected gaps were developed 
and thus the critical gap determined. Further, the distributions 
of waiting time and crossing times were developed and their 85th 
percentiles computed. 
Pedestrian Behavior at Signalized Intersection 
Summaries of the following behavioral aspects were developed 
with reference to the pedestrian's sex and age: time differences 
between pedestrian's arrival at the area of influence of the cross- 
walk and at the curb; time he pushes the button; time he looks for 
walk signal; whether or not he waits until signal--if he does: when 
is the signal shown; if he does not: waitinq time, rejected and 
accepted gaps in seconds; crossing time in seconds. 
Visual Record 
The photographs arc used as part of this report. 
INTEWEDIATE STUDIES 
Intermediate studies were conducted immediately following the 
installation of the information systems but before sufficient time 
elapsed to enable drivers and pedestrians to stabilize their reaction 
to them to a habitual response pattern. It was believed that these 
studies would indicate the initial response of pedestrians and 
drivers to the installation of the information systems. Of all the 
sites selected for the demonstration program, the one having the 
highest pedestrian volume was Cass and Kirby. Hence this site was 
selected for a special "Intermediate" Study. The "Intermediate" 
Studies conductecl wcrc : 
1. Vehicle Studies: 
Spot Speeds 
Travel Time 
2. Pedestrian Studies : 
Pedestrian Volume 
Visual Record 
For Spot  Speeds and Trave l  T i m e ,  t h e  r e q u i r e d  sample s i z e s  
were de te rmined  on t h e  b a s i s  of  t h e  s t a t i s t i c a l  parameters  of  t h e  
d a t a  observed  i n  t h e  "Before"  S t u d i e s .  The method o f  de te rmin ing  
t h e  sample s i z e  i s  p r e s e n t e d  i n  Appendix D .  
Ana lys i s  o f  t h e  " I n t e r m e d i a t e "  S t u d i e s  
The d a t a  from t h e  " I n t e r m e d i a t e "  S t u d i e s  were reduced u s i n g  t h e  
method i n d i c a t e d  f o r  t h e  cor responding  "Before"  S t u d i e s .  The 
r e s u l t s  were compared t o  t h o s e  of t h e  "Before"  S t u d i e s  u s i n g  s t anda rd  
s t a t i s t i c a l  t e s t s .  
The Chi-square t e s t  a t  0 . 0 5  s i g n i f i c a n c e  l e v e l  was used t o  corn-. 
p a r e  t h e  "Before"  Study r e s u l t s  t o  t h e  " I n t e r m e d i a t e "  Study r e s u l t s .  
There was a  s t a t i s t i c a l l y  s i g n i f i c a n t  improvement i n  t h e  d e s i r a b l e  
f e a t u r e s  of  p e d e s t r i a n  performance a t  t h e  c ros swa lk ,  e s p e c i a l l y  
g r e a t e r  r e l a t i v e  use  of t h e  push-but ton d e t e c t o r .  I t  was f u r t h e r  
concluded t h a t  t h e r e  was no s i g n i f i c a n t  e f f e c t  o f  t h e  t ime of day 
on t h e  use  of t h e  c rosswalk  by p e d e s t r i a n s .  The s e a s o n a l  e f f e c t  on 
p e d e s t r i a n  flow was found t o  be s i g n i f i c a n t .  

CHAPTER 4 
OPERATION OF INFORMATION SYSTEMS 
Preceding  t h e  a c t u a l  f i e ldwork  on t h e  "Af t e r "  S t u d i e s ,  sub- 
s t a n t i a l  e f f o r t s  were made toward ensu r ing  s a t i s f a c t o r y  o p e r a t i o n  of 
t h e  in fo rma t ion  systems.  The most impor tan t  phases  of t h e s e  e f f o r t s  
were t h e  des ign  of t h e  o p e r a t i o n a l  parameters  of t h e  in fo rma t ion  
s y s  tems . 
DESIGN OF OPERATIONAL PARAMETERS 
The o p e r a t i o n a l  parameters  f o r  t h e  informat ion  systems a t  t h e  
v a r i o u s  s i t e s  were des igned  us ing  t h e  r e s u l t s  of  t h e  a n a l y s i s  of t h e  
d a t a  ob ta ined  from t h e  "Before" S t u d i e s .  These des igns  were made 
i n  c o n s u l t a t i o n  w i t h  eng inee r s  from t h e  P u b l i c  L igh t ing  Commission, 
C i t y  of D e t r o i t  and t h e  Department of S t r e e t s  and T r a f f i c ,  C i ty  of 
D e t r o i t .  The s u i t a b i l i t y  of t h e  des ign  parameters  was checked by 
f i e l d  i n s p e c t i o n  of  t h e  in fo rma t ion  sys tems,  once they  were opera-  
t i o n a l .  The method of approach used i n  t h e  des ign  i s  b r i e f l y  ou t -  
l i n e d  below. 
For t h e  purpose of des ign  t h e  s tudy  s i t e s  were grouped i n t o  
t h r e e  c a t e g o r i e s .  These were: s i g n a l i z e d  i n t e r s e c t i o n s ,  unsig-  
n a l i z e d  i n t e r s e c t i o n s  wi th  p e d e s t r i a n - a c t u a t e d  t r a f f i c  warning 
d e v i c e s ,  and uns igna l i zed  i n t e r s e c t i o n  w i t h  t h e  veh ic l e -p re sence  
in fo rma t ion  system. Sepa ra t e  d i s c u s s i o n s  on t h e s e  t h r e e  c a t e g o r i e s  
f o i  low. 
SIGNALIZED INTERSECTIONS 
The des ign  a n a l y s e s  f o r  t h e s e  s i t e s  a r e  inc luded  i n  t h e  i n t e r i m  
r e p o r t  e n t i t l e d  Opera t iona l  Time Parameters  f o r  P e d e s t r i a n s  and 
Dr iver  Informat ion  Systems, P a r t  11, S i g n a l i z e d  I n t e r s e c t i o n s  ( 9 ) .  
The des ign  a n a l y s i s  took i n t o  c o n s i d e r a t i o n  t h e  t h r e e  d i f f e r e n t  
types  of o p e r a t i o n s  t h a t  e x i s t e d  a t  t h e  s i g n a l i z e d  s i t e s .  These 
were : 
1. Mid-block crosswalk w i t h  p e d e s t r i a n - a c t u a t e d  
s i g n a l s  having two modes of o p e r a t i o n :  
a .  t h e  s t a n d a r d  pre- t imed s i g n a l  o p e r a t i o n ,  and 
b .  v e h i c u l a r  s i g n a l  i n  f l a s h i n g  amber mode. 
2, I n t e r s e c t i o n s  wi th  p e d e s t r i a n - a c t u a t e d  s i g n a l s  
f o r  t h e  main s t r e e t  and wi thou t  v e h i c l e  a c t u a t i o n  
on t h e  c r o s s  s t r e e t  and having two modes of 
0pera.t i on  : 
a .  t h e  s t a n d a r d  pre- t imed s i g n a l  o p e r a t i o n ,  and 
b .  f l a s h i n s  amber i n d i c a t i o n  f o r  main s t r e e t  
v e h i c l e s ,  f l a s h i n g  r e d  i n d i c a t i o n  f o r  t h e  
c r o s s  s t r e e t  v e h i c l e s .  
3.  I n t e r s e c t i o n s  wi th  p e d e s t r i a n - a c t u a t e d  s i g n a l s  
f o r  t h e  main s t r e e t  and v e h i c l e  a c t u a t i o n  on 
t h e  c r o s s  s t r e e t .  This  type  of  i n t e r s e c t i o n  
o p e r a t e s  i n  a  s e m i - t r a f f i c - a c t u a t e d  mode. 
Method of Desian 
The v a r i o u s  t ime parameters  were des iqned  on t h e  b a s i s  of 
a n a l y s i s  of t h e  d a t a  from t h e  "Before" S t u d i e s .  The f i n a l  
recommendations, however, were in f luenced  by f i e l d  i n s p e c t i o n  and 
engineer ing  judgment t o  ensu re  t h e  maximum p o s s i b l e  achievement of 
t h e  o b j e c t i v e s  wh i l e  f u l l y  s a t i s f y i n g  t h e  c o n s t r a i n t s .  The objec-  
t i v e s  and c o n s t r a i n t s  a r e  l i s t e d  below. 
1. The minimum main s t r e e t  g reen  phase should be 
long enough so  t h a t  t h e  v e h i c u l a r  queue w i l l  be 
exhausted 95% of t h e  t ime (based on a  random 
a r r i v a l  model and p e d e s t r i a n  a c t u a t i o n s  each 
c y c l e ) .  
2 .  The sum of t h e  "WALK" pe r iod  and t h e  p e d e s t r i a n  
c l e a r a n c e  i n t e r v a l  pe r iod  w i l l  no t  be l e s s  than  
t h e  9 9 %  va lue  of p e d e s t r i a n  c r o s s l n g  t ime recorded  
i n  a  l a r g e  sample of o b s e r v a t i o n s .  
3 .  The p e d e s t r i a n  c l e a r a n c e  i n t e r v a l  w i l l  n o t  be 
l e s s  than  the ,  85% va lue  of p e d e s t r i a n  c r o s s i n g  
time recorded i n  a  l a r g e  sample of o b s e r v a t i o n s .  
4 .  The "WALK" pe r iod  w i l l  no t  he l e s s  than  t h e  average  
p e d e s t r i a n  r e a c t i o n  time p l u s  t h e  85% t ime r e q u i r e d  
t o  c r o s s  one-half  of t h e  s t r e e t ,  and i n  any even t  
never  l e s s  than  seven seconds.  
Design of P e d e s t r i a n  Phases 
Durat ion of t h e  P e d e s t r i a n  Clearance I n t e r v a l  ( F ) :  The p e d e s t r i a n  
c l e a r a n c e  i n t e r v a l  was based on t h e  p e d e s t r i a n  c r o s s i n g  t ime.  The 
c r o s s i n g  time i n  seconds was s e l e c t e d  t o  correspond t o  t h e  upper 
p o i n t  of sha rp  i n f l e c t i o n  of t h e  cumulat ive frequency d i s t r i b u t i o n  
of t h e  p e d e s t r i a n  c r o s s i n g  t ime.  Should t h i s  va lue  be l e s s  than  
t h e  85 p e r c e n t i l e  c r o s s i n g  t ime,  t h e  85  p e r c e n t i l e  va lue  was 
s e l e c t e d  a s  F .  
Durat ion of t h e  Steady "WALK" I n t e r v a l  (W): The des ign  va lue  o f  -
W was t h e  sum of t h e  p e d e s t r i a n  r e a c t i o n  t ime and t h e  t ime pe r iod  
r equ i r ed  f o r  t h e  p e d e s t r i a n  t o  walk h a l f  t h e  d i s t a n c e  t o  t h e  
o p p o s i t e  cu rb .  The p e d e s t r i a n  r e a c t i o n  t ime was s e l e c t e d  a s  one 
second based on s t anda rd  recommendations (1 ) .  The t ime r equ i r ed  
f o r  t h e  p e d e s t r i a n  t o  c r o s s  h a l f  of t h e  crosswalk was taken  a s  F /2 ,  
where F i s  t h e  des ign  p e d e s t r i a n  c l ea rance  i n t e r v a l  determined a s  
i n d i c a t e d  above. Thus W = + 1 s u b j e c t  t o  t h e  c o n s t r a i n t  t h a t  it 
2 
i s  no t  l e s s  than  seven seconds.  
T o t a l  Durat ion of t h e  P e d e s t r i a n  Phase ( T ) :  T = F + W ,  s u b j e c t  
t o  t h e  c r i t e r i o n  t h a t  i t  i.s no t  l e s s  than  t h e  9 9 %  p e d e s t r i a n  
c r o s s i n g  time. 
Design of Vehic le  Phases 
The s i g n a l  s e t t i n g s  were designed assuming a  s t anda rd  pre-  
timed mode of o p e r a t i o n .  The green  phase ,  t h e r e f o r e ,  was t h e  mini- 
mum ava i - l ab l e  f o r  t h e  main s t r e e t  v e h i c l e s  r e g a r d l e s s  of p e d e s t r i a n  
and/or v e h i c u l a r  a c t u a t i o n s .  The veh ic l e -ac tua t ed  c o n t r o l l e r  adds 
t o  t h e  main s t r e e t  v e h i c u l a r  green  a l l  t ime no t  r e q u i r e d  by pedes- 
t r i a n - a c t u a t e d  and/or veh ic l e -ac tua t ed  demand. 
Vehicle Clearance Interval (A): The following expression gives in 
seconds the amber period which minimizes the "dilemma zone" for 
the driver (6) 
where: D = vehicle safe stopping distance in feet 
w = crosswalk length in feet 
L = the length of a car 
P = driver reaction time in seconds 
V = approach speed of vehicles in feet per second. 
V was selected as the 85th percentile spot speed. D was 
determined from recommendations of the American Association of State 
Highway Officials ( 7 ) .  An average car length of 20 feet an2 a 
driver reaction time of one second were assumed. 
Regardless of the value of the clearance interval calculated 
in the design, the amber perlod currently used at a site was not 
altered. If, however, the calculated clearance interval exceeded 
that currently used by more than two seconds, an all red period (M) 
equal to the difference between the calculated and the currently 
used values of amber periods was introduced following the main 
street vehicular amber. During the all red period, neither vehicular 
nor pedestrian traffic was allowed to move. 
Vehicular Red Interval (R) : The vehicular red interval was estab- 
lished as the sum of the pedestrian crossins and clearance intervals 
and the all red period. Hence, K = F t W +"M. 
Vehicular Green Interval (G): Since the cycle time C was assumed to 
be fixed, G = C - (A t R) seconds. This was examined for the 
probability of exhausting the vehicular queue assuming random 
arrivals and pedestrian actuations each cycle. 
The design vehicular volume (q) was selected as the average 
directional peak vehicular lane volume expressed in equivalent 
through passenger car units multiplied by 1.1. The equivalent 
through passenger car units were determined as indicated below (8). 
Through passenger cars and light trucks 1.0 
Left-turning passenger cars and light trucks 1.9 
Right-turning passenger cars and light trucks 1.25 
Thrcugh trucks and buses 2.0 
Left-turning trucks and buses 2.9 
Right-turning trucks and buses 2.5 
The above data are used to calculate the degree of 
saturation 
where: C = cycle time in seconds 
g = effective green period = G - lost time per cycle 
s = saturation flow which is the rate at which 
vehicles can cross the stop line during the 
period that a green signal is showing. 
The l o s t  t ime pe r  c y c l e  i s  assumed t o  be 10 seconds f o r  four -  
way and three-way i n t e r s e c t i o n s  and f i v e  seconds a t  mid-block c r o s s -  
walks.  The s a t u r a t i o n  flow was assumed t o  be 0.47 v e h i c l e s  p e r  
second based on unpublished s t u d i e s  made i n  t h e  C i ty  of D e t r o i t  a s  
a  p a r t  of t h e  Automobile Manufacturers  Assoc ia t ion  s tudy .  
The p r o b a b i l i t y  t h a t  t h e  queue w i l l  be exhausted can be found 
i n  Reference ( 8 ) .  If  t h i s  va lue  was h igh  enough, t h e  s i g n a l  s e t t i n g s  
c a l c u l a t e d  were s a t i s f a c t o r y .  I f  t h i s  va lue  was n o t  h igh  enough, G 
and R ,  and consequent ly t h e  p e d e s t r i a n  phases ,  were a l t e r e d  on t h e  
b a s i s  of eng inee r ing  judgment t o  ensu re  maximum p o s s i b l e  achievement 
of t h e  o b j e c t i v e s  wh i l e  s t a y i n g  w i t h i n  t h e  c o n s t r a i n t s .  The des ign  
r e s u l t s  a r e  sulnrnarized i n  Table 4 - 1 .  
UNSIGNALIZED INTERSECTIONS--PEDESTRIAN-ACTUATED 
The des ign  a n a l y s i s  f o r  t h e s e  s i t e s  i s  d e t a i l e d  i n  t h e  r e p o r t  
Opera t iona l  Time Parameters  and Dr ive r  Informat ion  Systems, P a r t  I :  
Unsignal ized I n t e r s e c t i o n s  w i t h  Pedes t r ian-Actua ted  T r a f f i c  Warning 
Device, March 1 9 7 0  ( 1 0 )  and summarized h e r e .  -- 
These s i t e s  a r e  equipped wi th  both  dev ices  a t  t h e  crosswalks 
and warning dev ices  i.n advance of t h e  c rosswalks .  The f i x t u r e s  and 
warning dev ices  a r e  lit when t h e  p e d e s t r i a n  pushes a b u t t o n .  They 
remain lit only  f o r  a  predetermined t ime pe r iod  c a l l e d  t o t a l  opera-  
t i o n  t ime (T s e c o n d s ) ,  un le s s  a c t u a t e d  aga in  be fo re  t h e  end of T 
a f t e r  t h e  l a s t  a c t u a t i o n .  The buzzing pe r iod  o r  p e d e s t r i a n  c l e a r a n c e  
i n t e r v a l  (B) l a s t s  u n t i l  t h e  i n fo rma t ion  system goes o u t ,  un l e s s  
t e rmina ted  by a  new p e d e s t r i a n  a c t u a t i o n .  The i n i t i a l  p a r t  of T ,  t h e  
i n i t i a l  i n t e r v a l  du r ing  which t h e  buzzer  i s  s i l e n t ,  i s  des igna ted  
a s  S, ( T  - B s e c o n d s ) .  
F igure  4 - 1  p r e s e n t s  t h e  g e n e r a l  mode of o p e r a t i o n  of t h e  pedes- 
t r i a n  and d r i v e r  i n fo rma t ion  system a t  t h i s  type  of s i t e .  As shown 
e a r l i e r  i n  Chapter  2 ,  if t h e  system has n o t  been a c t u a t e d  f o r  a  t ime 
pe r iod  equa l  t o  o r  g r e a t e r  than  T seconds,  an approaching p e d e s t r i a n  
s e e s  t h e  s i g n  "PUSH BUTTON BEFORE CROSSING." The buzzer  i s  s i l e n t .  
I f  t h e  p e d e s t r i a n  pushes t h e  b u t t o n ,  t h e  p e d e s t r i a n  s i g n  t u r n s  t o  
"WATCH OUT FOR C A R S , "  and t h e  crosswalk f i x t u r e s  a r e  lit. The 
f l a s h i n g  beacons i n  t h e  advance warning s i g n  r ead ing  "PEDESTRIAN 
C R O S S I N G "  a l e r t  t h e  approaching d r i v e r  t o  t h e  presence  of  a  pedes- 
t r i a n  a t  t h e  curb  o r  i n  t h e  crosswalk.  Having pushed t h e  b u t t o n ,  
t h e  p e d e s t r i a n  i s  expected t o  c r o s s  only  when an accep tab le  gap 
appears  i n  t h e  t r a f f i c  s t ream.  The d u r a t i o n  of t h e  d i s p l a y  i s  no t  
based on assuming t h a t  t h e  m o t o r i s t  w i l l  s t o p ,  a l though they may do 
s o  under many c i rcumstances  a s  r e q u i r e d  by s t a t e  and l o c a l  law. 
I f  t h e  p e d e s t r i a n  cannot  l e a v e  the cu rb  be fo re  t h e  buzzing 
beg ins ,  he i s  expected t o  push t h e  b u t t o n  a g a i n .  When t h e  buzzing 
beg ins ,  the p e d e s t r i a n  s i g n  t u r n s  t o  "PUSH BUTTON BEFORE CROSSING." 
I f  t h e  p e d e s t r i a n  does n o t  push t h e  b u t t o n  u n t i l  t h e  end of t h e  
buzz ing ,  t h e  in fo rma t ion  system goes o f f  a s  t h e  buzzing c e a s e s .  I f ,  
however, t h e  p e d e s t r i a n  pushes t h e  b u t t o n  d u r i n g  t h e  buzzing,  t he  
buzzing ceases  a t  once and t h e  p e d e s t r i a n  s i g n  t u r n s  t o  "WFTCH OUT 
b o l t  CARS." The buzzing w i l l  aga in  be  heard a f t e r  S seconds .  
TABLE 4 - 1  
RECOPTME.IEPJDED DESIGPJ PARAI'IETERS F O R  S I G N A L 1  ZED S I T E S  
S I T E  NUMBER 
AND 
LOCATION 
# 4  
G r a t i o t  O f f  Peak 
and A.M. P e a k  
G r e i n e r  P . M .  P e a k  
- -~ ~ -- - - 
# 6  
C a s s  O f f  P e a k  
and A.M. Peak 
K i r b y  P . M .  Peak 
# 1 
Y o l a n d a  
and 
O u t e r  D r i v e  
- -- 
# 1 6  
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C o n s t r a i n t s  
1. The t o t a l  o p e r a t i o n  t ime  (T)  must n o t  be less t h a n  
t h e  100 p e r c e n t i l e  v a l u e  o f  p e d e s t r i a n  c r o s s i n g  
t ime  a s  r eco rded  i n  a  l a r g e  sample of  o b s e r v a t i o n s .  
2 .  The buzz ing  p e r i o d  ( B )  must n o t  be  l e s s  t h a n  t h e  8 5  
p e r c e n t i l e  v a l u e  o f  c r o s s i n g  t ime a s  r eco rded  i n  a  
l a r g e  sample o f  o b s e r v a t i o n s .  
3 .  The d u r a t i o n  o f  t h e  i n i t i a l  i n t e r v a l  ( S )  a f t e r  an 
a c t u a t i o n  shou ld  n o t  be l e s s  t han  t h e  8 5  p e r c e n t i l e  
v a l u e  of  w a i t i n g  time and never  l e s s  t h a n  1 5  seconds .  
Method of  Design 
The Dura t ion  of t h e  I n i t i a l  I n t e r v a l  (S Seconds)  A f t e r  an Ac tua t ion :  
I t  was concluded t h a t  S  shou ld  be  based on t h e  t ime  p e r i o d  a  pedes-  
t r i a n  may have t o  w a i t s h e f o r e  he  can  c r o s s .  A p e d e s t r i a n ' s  w a i t i n g  
t ime  i s  e q u a l  t o  t h e  sum of  t h e  i n i t i a l  and subsequent  gaps r e j e c t e d  
by him b e f o r e  he  a c c e p t s  one .  S  was s e l e c t e d  a s  t h e  w a i t i n g  t ime  
co r r e spond ing  t o  t h e  p o i n t  o f  s h a r p  change i n  c u r v a t u r e  o f  t h e  
cumula t ive  f requency  p l o t  o f  t h e  w a i t i n g  t ime ,  i n  g e n e r a l  t h e  85% 
v a l u e .  I n  o r d e r  t h a t  t h e  o c c a s i o n a l  p e d e s t r i a n  who w a i t s  q u i t e  
some t ime does n o t  have t o  push t h e  b u t t o n  r e p e a t e d l y ,  t h e  minimum 
d u r a t i o n  o f  t h e  i n i t i a l  i n t e r v a l  was s e l e c t e d  t o  be  15 seconds .  
The Buzzing P e r i o d  ( B  S e c o n d s ) :  I t  was concluded t h a t  B shou ld  be  
e q u a l  t o  t h e  t ime  neces sa ry  f o r  a  s low p e d e s t r i a n  t o  c r o s s  t h e  
s t r e e t .  B was s e l e c t e d  a s  t h e  c r o s s i n g  t ime co r r e spond ing  t o  t h e  
p o i n t  o f  s h a r p  change i n  c u r v a t u r e  of  t h e  cumula t ive  f requency  p l o t  
o f  t h e  c r o s s i n g  t ime .  I f  t h i s  v a l u e  was found t o  be l e s s  t han  t h e  
85 p e r c e n t i l e  c r o s s i n g  t ime ,  t h e  85 p e r c e n t i l e  v a l u e  was s e l e c t e d  
a s  B .  
The T o t a l  Ope ra t i on  T i m e  ( T  Seconds ) :  T  i s  t h e  sum o f  S and B .  I f  
t h i s  sum was found t o  be  l e s s  t h a n  t h e  10C p e r c e n t i l e  ~ e d e s t r i a n  
c r o s s i n g  t i m e ,  t h e  100 p e r c e n t i l e  v a l u e  was* s e l e c t e d  a s  T .  
I n  t h e  c a s e  of  s t r e e t s  w i t h  a  median i s l a n d ,  S ,  B ,  and T were 
de te rmined  independen t ly  f o r  each s i d e  and r e p r e s e n t e d  w i t h  appro-  
p r i a t e  s u b s c r i p t s .  
The d e s i g n  r e s u l t s  a r e  summarized i n  Table  4 - 2 .  
UNSIGNALIZED INTERSECTIONS--VEHICLE ACTUATION 
There was on ly  one s i t e  (West Grand Boulevard-Wildemere) i n  
t h i s  c a t e g o r y .  The d e s i g n  a n a l y s i s  f o r  t h i s  s i t e  i s  embodied i n  
t h e  r e p o r t  e n t i t l e d  Design o f  O p e r a t i o n a l  Pa rame te r s  f o r  t h e  V e h i c l e  
P re sence  In fo rma t ion  System (11). The s i t e  s k e t c h  of  t h e  West 
Grand Boulevard-Wildemere i n t e r s e c t i o n  i s  g iven  i n  Appendix C and 
Table  4 -2  shows some d e t a i l s  o f  t h e  sys tem.  Because of  t h e  wide 
median a t  t h e  c e n t e r  o f  West Grand Boulevard ,  p e d e s t r i a n s  c r o s s  t h e  
roadway i n  two s t a g e s ,  a c c e p t i n g  s e p a r a t e  gaps i n  t h e  eas tbound and 
westbound t r a f f i c  s t r e a m s .  The V e h i c l e  P re sence  In fo rma t ion  System 
p r o v i d e s  i n f o r m a t i o n  on westbound t r a f f i c  o n l y .  
A s i d e  mounted u l t r a - s o n i c  d e t e c t o r  which s e n s e s  eve ry  p a s s i n g  
v e h i c l e  was l o c a t e d  a t  a  d e s i g n a t e d  d i s t a n c e  (D f e e t )  i n  advance of  
t h e  c ros swa lk .  The r e g i o n  between t h e  d e t e c t o r  and t h e  c ros swa lk  
was d e s i g n a t e d  a s  t h e  "Veh ic l e  Detec t ion  Zone." Every v e h i c l e  
a c t u a t i o n  caused t h e  p e d e s t r i a n  s i g n  t o  d i s p l a y  a  f l a s h i n g  "DON'T  
TABLE 4-2 
RECOMMENDED DESIGN PARAMETERS FOR UNSIGNALIZED SITES 
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Traffic Controls To Assist Pedestrians 
PUSH THE BUTTON - 
To cross the street, when the red l ight  on the pedestrian control 
box i s  flashing push the button and wait unt i l  "Walk" appears on 
the pedestrian signal at the crossing. WAIT! In about one minute 
the signal w i l l  change to Walk.  Whenever the signal i s  on Walk you 
have time to make your crossing safely. I t  i s  important to WAIT 
for the Walk signal which comes on after the red traffic signal  tel ls 
the driver to stop. 
I t  i s  wise, however, to keep alert and watch the cars. While the 
red traffic signal should stop them, some may unlawfully run the 
red light, so always be prepared to get out of their way i f  they 
don't appear to be stopping. 
Note to  drivers:  You should always keep 
in mind that you are required to stop for 
the red traffic signal. The extra l ights 
and signs, such as the illuminated over- 
head crosswalk sign, give you additional 
information concerning pedestrian actions 
and crosswalks. While your actions 
should be guided by the red and green 
traffic signal, you are also urged to take 
advantage of the extra l ighting and be 
watchful for pedestrians who may be 
crossing when they shouldn't. w 
D O N ' T  P L A C E  Y O U R  L I F E  I N  T H E  D R I V E R ' S  H A N D S .  K E E P  A L E R T .  
P r e p a r e d  B y  T h e  T r a f f i c  Safety  A s s o c i a t i a n  O f  D e t r o i t  

CROSS" message f o r  a  p r ede t e rmined  t ime p e r i o d  ( T  s econds )  from t h e  
i n s t a n t  t h e  a c t u a t i o n  o c c u r r e d .  Th i s  time p e r i o d  i s  d e s i g n a t e d  t h e  
"Veh ic l e  Pas sage  I n t e r v a l . "  A f t e r  T seconds  t h e  p e d e s t r i a n  d i s p l a y  
r e v e r t e d  t o  a  s t e a d y  "WATCH FOR CARS" and remained s o  u n t i l  a n o t h e r  
v e h i c l e  a c t u a t i o n .  
The c ros swa lk  was a l s o  p rov ided  w i t h  p e d e s t r i a n  push-but ton  
d e t e c t o r s  on t h e  c u r b s .  The median cu rb  had a  l i g h t e d  push -ba t ton  
d e t e c t o r  and t h e  o t h e r  a  combina t ion  push-but ton  d e t e c t o r .  
The purpose  of  t h e  V e h i c l e  P re sence  D e t e c t o r  i n f o r m a t i o n  system 
i s  t o  supplement  t h e  p e d e s t r i a n ' s  c a p a b i l i t y  t o  c o r r e c t l y  e v a l u a t e  
t h e  a c c e p t a b i l i t y  of  gaps  i n  t h e  t r a f f i c  s t r eam.  I t  does  n o t  r e l i e v e  
t h e  p e d e s t r i a n  of  h i s  r e s p o n s i b i l i t y  t o  e v a l u a t e  t h e  a c c e p t a b i l i t y  
o f  gaps  by o b s e r v i n g  t h e  approaching  v e h i c l e s  b e f o r e  d e c i d i n g  t o  
c r o s s .  I f  t h e  approaching  v e h i c l e  i s  e i t h e r  t o o  f a r  from o r  t o o  
n e a r  t o  t h e  c ros swa lk ,  t h e  p e d e s t r i a n  h a s  no d i f f i c u l t y  i n  making 
t h e  c o r r e c t  d e c i s i o n  abou t  t h e  a c c e p t a b i l i t y  o f  t h e  c u r r e n t  gap .  
However, t h e r e  i s  a  r e g i o n  i n  advance of t h e  c rosswalk  where i f  t h e  
p e d e s t r i a n  f i n d s  an  app roach ing  v e h i c l e ,  he i s  n o t  s u r e  whether  t h e  
gap i s  s a f e  o r  n o t .  Th i s  r e g i o n  of  i n d e c i s i o n  i s  d e s i g n a t e d  a s  t h e  
" C r i t i c a l  Zone" f o r  t h e  p o p u l a t i o n  o f  p e d e s t r i a n s .  
I t  i s  a p p a r e n t  t h a t  t h e  Veh ic l e  P re sence  i n f o r m a t i o n  sys tem 
shou ld  d e t e c t  t h e  v e h i c l e  a s  it p a s s e s  a s e l e c t e d  p o i n t  i n  t h e  
C r i t i c a l  Zone and warn t h e  p e d e s t r i a n  t h a t  t h e  c u r r e n t  gap i s  un- 
s a f e .  S e l e c t i o n  of  a  d e t e c t i o n  p o i n t  toward t h e  ups t ream p a r t  of 
t h e  C r i t i c a l  Zone f a v o r s  t h e  needs o f  t h e  l e s s  a g i l e  and l e s s  r i s k -  
t a k i n g  group of  p e d e s t r i a n s .  I t  f a v o r s  a l s o  t h e  s i t u a t i o n  when t h e  
c u r r e n t  gap be longs  t o  a  fas t -moving v e h i c l e  i n  which c a s e  t h e  
d e c i s i o n  on t h e  a c c e p t a b i l i t y  of  t h e  gap i s  r e l a t i v e l y  more d i f f i -  
c u l t .  However, f i t t e r  and more r i s k - t a k i n g  p e d e s t r i a n s  w i l l  t end  t o  
r e g a r d  it a s  an u n d e s i r a b l e  r e s t r a i n t  on t h e i r  freedom and t h e r e f o r e  
l o s e  r e s p e c t  f o r  t h e  sys tem.  To s a t i s f y  t h e s e  t e n d e n c i e s ,  t h e  
d e t e c t i o n  p o i n t  should  be l o c a t e d  toward t h e  downstream p a r t  of  t h e  
C r i t i c a l  Zone w i t h  obvious  h i g h e r  l e v e l  of  r i s k  f o r  t h e  l e s s  a g i l e  
and l e s s  r i s k - t a k i n g  group of  p e d e s t r i a n s .  
Thus t h e  two major o b j e c t i v e s  a r e  t.o e n s u r e  a  s a t i s f a c t o r i l y  
h i g h  l e v e l  o f  s a f e t y  f o r  t h e  l e s s  f i t  and l e s s  r i s k - t a k i n g  popula-  
t i o n  of  p e d e s t r i a n s  and g a i n  t h e  r e s p e c t  of  t h e  f i t t e r  and more 
r i s k - t a k i n g  p e d e s t r i a n s .  The d e s i g n  i s  based on t h e  speed zharac-  
t e r i s t i c s  of t h e  v e h i c l e  p o p u l a t i o n  and t h e  gap accep tance  o r  c r o s s -  
i n g  t ime  c h a r a c t e r i s t i c s  of  t h e  p e d e s t r i a n  p o p u l a t i o n .  S ince  t h e  
v e h i c l e  p r e s e n c e  i s  t o  be  d e t e c t e d  a t  a  f i x e d  p o i n t  ups t ream of  t h e  
c ros swa lk ,  t h e  d e s i g n  has  t o  be  based on a  d e s i g n  p e d e s t r i a n  of  
s e l e c t e d  l e v e l  of  c r o s s i n g  t ime o r  a c c e p t a b l e  gap and a  d e s i g n  v e h i c l e  
of  s e l e c t e d  l e v e l  of  speed .  Thus, D i n  f e e t  was based on t h e  8 5 %  
p e d e s t r i a n  c r o s s i n g  t ime i n  s econds .  The v a l u e  of D t h u s  a r r i v e d  
a t  was modi f i ed  by c o n s i d e r a t i o n  o f  s i t e  i n s t a l l a t i o n  problems.  The 
d u r a t i o n  of  t h e  i n t e r v a l  t was des igned  u s i n g  a  p rocedure  airr!ed a t  
min imiz ing  p r i m a r i l y  t h e  p r o b a b i l i t y  of  p e d e s t r i a n - v e h i c l e  c o n f l i c t  
and s e c o n d a r i l y  t h e  d u r a t i o n  of  f a l s e  d i s p l a y s .  
The d e s i g n  r e s u l t s  were D = 4 9 5  f e e t  and T = 1 3  s econds .  
I4ONITORING OF INSTALLATIONS 
Monitor ing of  t h e  p r o g r e s s  of  t h e  i n s t a l l a t i o n  o f  i n fo rma t ion  
systems a t  t h e  v a r i o u s  s i t e s  was made by r e g u l a r  f i e l d  i n s p e c t i o n s .  
This  i n fo rma t ion  was neces sa ry  i n  s chedu l ing  t h e  " A f t e r "  S t u d i e s  
a s  a need was recognized  t o  p rov ide  s u f f i c i e n t  t ime  f o r  s ea son ing  
of t h e  system and f a m i l i a r i z i n g  d r i v e r s  and p e d e s t r i a n s  w i th  i t s  
o p e r a t i o n .  
PUBLICITY 
P u b l i c i t y  e f f o r t s  were undertaken f o r  t h e  p roposa l  by t h e  
T r a f f i c  S a f e t y  A s s o c i a t i o n  of D e t r o i t  (TSA). Two in fo rma t ion  l e a f -  
l e t s  were des igned ,  p r i n t e d , a n d  d i s t r i b u t e d  through s c h o o l s ,  un i -  
v e r s i t i e s  and v a r i o u s  t r a f f i c - r e l a t e d  agenc i e s  such a s  t h e  p o l i c e  
and h i g h  schoo l  d r i v e r  educa t ion  c l a s s e s .  The l e a f l e t s  a r e  p re sen t ed  
i n  P l a t e s  2 - 1  and 2 -2 .  A p r e s s  r e l e a s e  prepared  by TSA was g iven  t o  
35 community papers  and a l l  major r a d i o  and t e l e v i s i o n  s t a t i o n s .  
Other  e f f o r t s  were a l s o  made. Appendix E p r e s e n t s  a  T r a f f i c  S a f e t y  
A s s o c i a t i o n  r e p o r t  on t h e s e  e f f o r t s .  
CHAPTER 5 
PUBLIC RESPONSE TO DEMONSTRATION 
EXPERIPIElJTAL DESIGIJ AND FIELD STUDIES 
The s tudy  s i t e s  were c l a s s i f i e d  i n t o  v a r i o u s  groupings  based 
on s i m i l a r  c h a r a c t e r i s t i c  f e a t u r e s  of geometry and t r a f f i c .  These 
groupings  a r e  r e p r e s e n t e d  by t h e  s i t e s  s e l e c t e d  f o r  t h e  " A f t e r "  
S t u d i e s .  The expe r imen ta l  d e s i g n  of t h e  "Af t e r "  S t u d i e s  had t h e  
g o a l  of deve loping  s t a t i s t i c a l l y  s i g n i f i c a n t  i n fo rma t ion  on t h e  
e f f e c t  of t h e  system w i t h i n  a  r ea sonab le  t ime and under s e v e r e  
funding  c o n s t r a i n t s .  The p l a n  f o r  t h e  s t u d i e s  i s  p re sen ted  i n  Table 
5-1. The sample s i z e  was determined based on t h e  s t a t i s t i c a l  para-  
meters  of t h e  "Before" Study d a t a .  
Some of  
S t u d i e s  , need 
p repa red  and 
The schedu le  
Appendix 7 .  
t h e  "Af t e r "  Stud 
.ed a d d i t i o n a l  o r  
f u r n i s h e d  t o  t h e  
of f i e l d  s t u d i e s  
. e s ,  though s i m i l a r  t o  t h e  "Be 
modif ied i n s t r u c t i o n s .  These 
s t a f f  t h a t  conducted t h e  f i e 1  
i s  p r e s e n t e d  i n  Table F-1 of 
f o r e "  
were 
il s t u d i e s .  
The key t o  Table 5-1 i n d i c a t e s  t h e  dev ices  used a t  a  l o c a t i o n .  
I f  t h e  dev ice  was used dynamica l ly ,  a  c a p i t a l  l e t t e r  i s  used ,  
o t h e r w i s e  a  lower c a s e  l e t t e r .  A combinat ion of dev ices  d i s p l a y e d  
a t  a  l o c a t i o n  i s  c a l l e d  a  Mode and t h e  remainder  of t h e  r e p o r t  w i l l  -
f r e q u e n t l y  use  t h i s  n o t a t i o n .  
ANALYSIS OF OPERATIONAL RESPOlJSES 
The d a t a  on t h e  o p e r a t i o n a l  c h a r a c t e r i s t i c s  of t r a f f i c ,  
p e d e s t r i a n  and v e h i c u l a r ,  be fo re  and a f t e r  t h e  i n s t a l l a t i o n  of t h e  
in fo rma t ion  systems were ana lyzed  hy s t a n d a r d  s t a t i s t i c a l  t e s t s .  I n  
a e n e r a l ,  a  r i s k  of conc lud ins  t h a t  t h e r e  was an e f f e c t  when i n  f a c t  
<he re  was none was e s t a b l i s h e d  a t  t h e  f i v e  p e r c e n t  l e v e l .  Each 
s t u d y  deemed r e l e v a n t  i s  r e p o r t e d  upon s e p a r a t e l y .  
PEDESTRIAN PATHS 
This  s e c t i o n  summarizes t h e  r e s u l t s  of t h e  a n a l y s i s  of e f f e c t  
of t h e  in fo rma t ion  systems on t h e  p e d e s t r i a n  usage of t h e  c rosswalk .  
The e f f e c t  of t h e  in fo rma t ion  systems on t h i s  c h a r a c t e r i s t i c  i s  
b e l i e v e d  t o  be one p e r t i n e n t  e v a l u a t i v e  index  of t h e  in fo r r i a t i on  
system. The f a c t o r s  t h a t  e n t e r  i n t o  t h e  a n a l y s i s  a r e :  t h e  p a t h s  
chosen by p e d e s t r i a n s  i n  c r o s s i n g  t h e  r o a d ,  r e l a t i v e  i n f l u e n c e  of 
t h e  v a r i o u s  modes of o p e r a t i o n s ,  and t h e  e f f e c t  of t h e  t ime of day.  
The p o s s i b l e  p a t h s  a r e  i d e n t i f i e d  a s  fo l lows :  
Pa th  1: use of t h e  crosswalk where t h e  in fo rma t ion  
system i s  i n s t a l l e d ;  
Pa th  2 :  u se  of  t h e  o t h e r  c rosswalk  a t  t h e  i n t e r s e c t i o n  
where t h e  in fo rma t ion  system i s  n o t  i n s t a l l e d ;  
Pa th  3 :  d i a g o n a l l y  a c r o s s  t h e  i n t e r s e c t i o n ;  
Pa th  4 :  jaywalking c l o s e  t o  pa th  1; 
Pa-th 5:  jaywalking c l o s e  t o  p a t h  2 .  
The Chi.-square t e s t  a t  a  l e v e l  of s i g n i f i c a n c e  of 0 . 0 5  y i e l d e d  t h e  
r e s u l t s  summarized i n  Table 5 - 2 .  


The a n a l y s i s  i n  Table  5-2 shows t h a t  t h e  e f f e c t  of  t h e  informa- 
t i o n  systems i n  encouraging  p e d e s t r i a n s  t o  use  t h e  f a c i l i t y  c o r r e c t l y  
( u s e  p a t h  1) was q u i t e  s i g n i f i c a n t  w i t h  improved r e s u l t s  observed 
a t  f i v e  s i t e s .  
Table  5-3 p r e s e n t s  t h e s e  same r e s u l t s  by t ype  of o p e r a t i o n a l  
mode. Th i s  t a b l e  shows t h e  s i g n i f i c a n t  r o l e  of  t h e  dynamic c r o s s -  
walk f i x t u r e  ( A )  i n  encouraging  p e d e s t r i a n s  t o  u s e  t h e  f a c i l i t y  
c o r r e c t l y .  This  might  be  a t t r i b u t a b l e  t o  i t s  dynamic o p e r a t i o n ,  
l a r g e n e s s , a n d  v i s i b i l i t y  f e a t u r e s .  The f a i l u r e  of  any of  t h e  
d e v i c e s  t o  improve behav io r  a t  Conner-Corbett  i s  d i s t u r b i n g  and t h e  
r e l a t i v e l y  d i f f e r e n t  r e sponses  a t  S i t e s  # 7  and #16 t o  t h e  new push 
b u t t o n s  cannot  be unders tood .  
The r e s u l t s  of t h e  Chi-square t e s t  by t ime  of  day a r e  p r e s e n t e d  
i n  Table  5-4. The r e s u l t s  i n d i c a t e  a  p a t t e r n  of  i n c r e a s e d  usage of  
t h e  improved c rosswalk  du r ing  d a y l i g h t  hours  and poore r  performance 
a f t e r  d a r k .  One r e a s o n  i s  b e l i e v e d  t o  be t h e  l a r g e r  pe rcen tage  of 
e l d e r l y  p e d e s t r i a n s  d u r i n g  t h e  day and younger p e d e s t r i a n s  d u r i n g  
n i g h t ,  t h e  former be ing  more l i k e l y  t o  use  t h e  improved c ros swa lk .  
Spo t  Speeds 
The e f f e c t  of  t h e  i n f o r m a t i o n  on t h e  s p o t  speed  of  free-moving 
v e h i c l e s  i s  an index  r e f l e c t i n g  t h e  r e sponse  of  d r i v e r s .  The s p o t  
speeds  of  v e h i c l e s  a r e  known t o  be  n e a r l y  normally d i s t r i b u t e d .  
The s t a t i s t i c a l  t e s t s  a p p l i e d  h e r e  a r e  i n t ended  t o  de t e rmine  t h e  
e f f e c t  of t h e  i n fo rma t ion  system on t h e  means and v a r i a n c e s  o f  s p o t  
speeds  a t  t h e  v a r i o u s  s tudy  s i t e s .  
Spot  speed d a t a  a r e  a v a i l a b l e  f o r  t h e  fo l l owing  c o n d i t i o n s :  
A .  I n  t h e  "Before"  S tudy ,  s p o t  speeds  of free-moving 
v e h i c l e s  a t  t h e  c rosswalk .  
B .  I n  t h e  " A f t e r "  S tudy ,  s p o t  speeds  o f  free-moving 
v e h i c l e s  500 f e e t  upstream of  t h e  c rosswalk .  
C .  I n  t h e  " A f t e r "  S tudy ,  s p o t  speeds  of t h e  same 
free-moving v e h i c l e s  observed i n  (B) above, 
observed  a t  t h e  c rosswalk .  
I t  i s  s a f e  t o  assume t h a t  t h e  s p o t  speeds  o f  free-moving 
v e h i c l e s  a r e  normally d i s t r i b u t e d .  The hypo thes i s  i s  t h a t  t h e r e  i s  
no e f f e c t  o f  t h e  i n fo rma t ion  system on speed performance and t h a t  
t h e  two samples be ing  compared have i d e n t i c a l  p o p u l a t i o n  means. The 
sample s i z e  f o r  t h e  "Before"  and " A f t e r "  S t u d i e s  i s  50. We have 
t h e r e f o r e  
where 5 = t h e  average  spee4  recorded  d u r i n g  t h e  " A f t e r "  Study 
- 
B = t h e  averaqe  speed recorded  d u r i n g  t h e  "Before"  S tudy .  
- - 
A - B  
The s t a t i s t i c  x = 0- - i s  approximate ly  normal.  Using a  1% 
A - B  - - 
l e v e l  of s i g n i f i c a n c e ,  t h e  c r i t i c a l  r e g i o n  i s  1x1 = 
A - B  = 2 . 5 8  
a x  - 
( f rom normal d i s t r i b u t i o n  t a b l e s ) .  So t h a t  t h e  c r i t i c a l  d i f f e r e n c e  
TABLE 5-3 
RELATIVE EFFECTIVENESS OF MODES 
ON CROSSING PATHS 
MODES OF 
OPERATION 
S i t e  #1: O u t e r  D r i v e -  
Yolander  
S i t e  # 6 :  Cass-Kirby 
S i t e  #14 Seven Mile- 
B i n d e r  
SITES SHOWING INCREASED 




INCREASED USE OF 
OTHER PATHS 
S i t e  #17 :  Seven Mile- 
Anno t t 
S i t e  #13  L i v e r n o i s -  
Cambridge 
S i t e  #16: Chicago-  
S o r r e n t o  
S i t e  812: Conner- 
C o r b e t t  

between t h e  average  b e f o r e  and a f t e r  speed i s  
Hence, i f  t h e  a b s o l u t e  v a l u e  of t h e  d i f f e r e n c e  between t h e  sample 
means be ing  compared exceeds 2 .00 ,  t h e  d i f f e r e n c e  i s  cons idered  
s i g n i f i c a n t .  
For t e s t s  on t h e  v a r i a n c e  of s p o t  speeds ,  t h e  a s su~np t ion  of 
no rma l i ty  f o r  s p o t  speeds i s  aga in  made. The n u l l  hypo thes i s  i s  
t h a t  t h e r e  i s  no d i f f e r e n c e  between t h e  v a r i a n c e s  of t h e  "Before" 
and "Af t e r "  speed d i s t r i b u t i o n s .  If we r e p r e s e n t  the i n d i v i d u a l  
s p o t  speeds i n  "Af t e r "  and "Before" S t u d i e s  by XAi and X and l e t  m 
and n  be t h s  r e s p e c t i v e  sample s i z e s ,  B j 
has  t h e  F  d i s t r i b u t i o n  w i t h  ( m - 1 )  and (n-1)  deg rees  of freedom, i f  
t h e  n u l l  hypo thes i s  i s  t r u e .  I n  t h e  p r e s e n t  c a s e  m = n  = 50. 
Adopting a  l e v e l  of s i g n i f i c a n c e  of f i v e  p e r c e n t , t h e  c r i t e r i a  f o r  
t h e  t e s t  of t h e  r a t i o  of v a r i a n c e  i s  1 .83 (from F  d i s t r i b u t i o n  
t a b l e s )  . 
R e s u l t s :  Spot  speed d a t a  a t  t h e  crosswalk ga the red  i n  t h e  "Before" 
and " A f t e r "  s t u d i e s  were compared and t h e  r e s u l t s  a r e  p re sen ted  i n  
Table  5 - 5 .  This  t e s t  ana lyzes  t h e  e f f e c t  of t h e  in fo rma t ion  system 
and modes of o p e r a t i o n  on t h e  s p o t  speeds .  There were no s i g n i f i -  
c a n t  d i f f e r e n c e s  i n  mean s p o t  speed observed .  We conclude t h a t  t h e  
e f f e c t  of t h e  in fo rma t ion  systems on t h e  mean s p o t  speeds of v e h i c l e s  
was no t  s i g n i f i c a n t .  
TPLe i n f l u e n c e  on t h e  v a r i a n c e s  of s p o t  speeds a l s o  was no t  
s i g n i f i c a n t  excep t  i n  two c a s e s .  IR one c a s e  (Third-Merrick , Mode 
B F l a s h i n g  Amber Beacon) t h e  v a r i a n c e  was s i g ~ l i f i c a n t l y  reduced so  
t h a t  t h e  r a t i o  of t h e  v a r i a n c e  from t h e  "Before" Study t o  "Af t e r "  
Study was 2 . 2 6 .  This  seems t o  i n d i c a t e  t h e  p o t e n t i a l  of t h e  F lash-  
i n g  Amber Beacon t o  s t - a b i l i z e  t h e  response  p a t t e r n  of d r i v e r s  t o  t h e  
c rosswalk .  I t  may be mentioned t l i a t  t h e  same mode of o p e r a t i o n  a t  
two o t h e r  s i t e s  (Livernois-Cambridge and Seven I l i l e -Binder )  a l s o  
r e s u l t e d  i n  a  r e d u c t i o n  i n  v a r i a n c e ,  though no t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  This  seems t o  f u r t h e r  i n d i c a t e  t h e  p o t e n t i a l  of t h e  
F l a s h i n g  Amber Beacon t o  s t a b i l i z e  t h e  response  p a t t e r n  of d r i v e r s  
t o  t h e  c rosswalk .  Other  modes of o p e r a t i o n  r e s u l t e d  i.n an i n c r e a s e  
i n  t h e  v a r i a n c e  of  s p o t  speeds ,  a l t hough  only  i n  one ins ta r lee  
(Canner-Corhett, southbound t r a f f i c ,  mode ABC: j o i n t  operat . ion of 
t h e  dynamic Crosswalk F i x t u r e ,  Anber Beacon, and Advance Warnin? 
S ign )  was i t  s t a t i s t i c a l l y  s i g n i f i c a n t .  I n  t h i s  c a s e ,  t h e  r a t i o  of 
t h e  v a r i a n c e s  from t h e  " A f t e r "  Study and t h e  "Before" Study was 
1 . 9 6 .  I t  may be noted t h a t  of t h e  t h r e e  o t h e r  c a s e s  i n  which t h e  
same mode was s t u d i e d ,  two r e s u l t e d  i n  s t a t i s t i c a l l y  i n s i g n i f i c a n t  
i n c r e a s e s  i n  t h e  v a r i a n c e  and one i n  s t a t i s t i c a l l y  i n s i g n i f i c a n t  
dec rease  i n  t h e  v a r i a n c e .  I t  may be p o s s i b l e  t h a t  t1i.e larcle ,  
commanding d i s p l a y  f e a t u r e s  of ABC gene ra t ed  d i f f e r e n t i a l  response  
p a t t e r n s  on t h e  p a r t  o f  d i f f e r e n t  d r i v e r s .  
TABLE 5-5 
COMPARISON BETWEEN "BEFORE " ANII I 'AFTERI~  
S P O T  S P E E D  A T  THE CROSSWALK 
*Result i n  " A f t ~ r "  S t u d y  y rea te r  than that i n  " B e f o r e "  S t u d y .  







1 2  
1 3  
1 4  
1 5  
LOCATION 
L i v e r n o i s -  
G r o v e  
G r a t i o t -  
G r e i n e r  
W o o d w a r d -  
P a r s o n s  
C a s s -  
K i r b y  
T h i r d -  
M e r r i c k  
C o n n e r -  
C o r b e t t  
L i v e r n o i s -  
C a m b r i d g e  
Seven M i l e -  
B i n d e r  
G r a n d  B o u l e v a r d -  
W i l d e m e r e  
MODE O F  











T r a f f i c  
ABC 
N o r t h b o u n d  
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PIEAN S P O T  
S I G N I F I C A N T  
SYSTEM ON 
S P E E D  
NOT 














VARIANCE O F  
S I G N I F I C A N T  
X 
X* 
S P O T  S P E E D  
NOT 













Spo t  speed  d a t a  a t  t h e  c rosswalk  c o l l e c t e d  i n  t h e  "Before"  
Study and s p o t  speed  a t  500 f e e t  i n  advance o f  t h e  c rosswalk  c o l l e c -  
t e d  i n  t h e  " A f t e r "  Study a r e  compared and t h e  r e s u l t s  p r e s e n t e d  i n  
Tab le  5-6. 
Th i s  t e s t  a n a l y z e s  t h e  e f f e c t  o f  t h e  c rosswalk  environment  on 
t h e  s p o t  speed .  Only a t  one s i t e  (Woodward-Parsons) and f o r  mode 
BCD ( j o i n t  o p e r a t i o n  of F l a s h i n g  Amber Beacons, dynamic Advance 
Warning S i g n  and S p o t l i g h t s )  was t h e r e  a  s i g n i f i c a n t  d i f f e r e n c e  i n  
mean s p o t  speed  obse rved .  I n  t h i s  c a s e  t h e  s p o t  speed  a t  t h e  c r o s s -  
walk was g r e a t e r  by 2 . 7  mph t h a n  500 f e e t  i n  advance o f  t h e  c ros swa lk .  
For a l l  o t h e r  modes of  o p e r a t i o n  t h e  d i f f e r e n c e  between t h e  s p o t  
speeds  a t  t h e  c rosswalk  and 500 f e e t  i.n advance of  t h e  c rosswalk  was 
n o t  s i g n i f i c a n t .  I t  i s  concluded t h a t  t h e  e f f e c t  of  t h e  c rosswalk  
envi ronment  on t h e  mean s p o t  speeds  i n  t h e  v i c i n i t y  of  t h e  c rosswalk  
was n o t  s i g n i f i c a n t .  
The e f f e c t  on t h e ' v a r i a n c e s  of  s p o t  speed  was s i g n i f i c a n t  i n  
two i n s t a n c e s  o n l y .  A t  Thi rd-Merr ick ,  Mode B ( F l a s h i n g  Amber Beacon) 
and Seven Mile-Binder ,  Mode B ( F l a s h i n g  Amber Beacon) ,  t h e  v a r i a n c e  
o f  s p o t  speeds  a t  t h e  c ros swa lk  was l e s s  t h a n  t h a t  a t  abou t  500 f e e t  
ups t ream.  The r a t i o  of  t h e  speed v a r i a n c e  600 f e e t  ups t ream t o  t h a t  
a t  t h e  c rosswalk  i n  t h e s e  two c a s e s  were r e s p e c t i v e l y  2 . 6  and 2 . 8 .  
T h i s  f u r t h e r  s u p p o r t s  t h e  e f f e c t  no ted  b e f o r e  t h a t  t h e  F l a s h i n g  
Amber Beacons have t h e  p o t e n t i a l  t o  s t a b i l i z e  t h e  r e sponse  p a t t e r n  
o f  d r i v e r s  t o  t h e  c r o s s w a l k .  
The g e n e r a l  p i c t u r e  t h a t  emerges from t h e  fo rego ing  d i s c u s s i o n  
i s  t h a t  t h e  i n f o r m a t i o n  sys tems  ( e x c e p t  f o r  t h e  F l a s h i n g  Amber 
Beacons) d i d  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t l y  i n f l u e n c e  t h e  s p o t  
speed  of  v e h i c l e s .  
D r i v e r  Response 
The d r i v e r  r e sponse  i s  e v a l u a t e d  i n  terms of t h e  numbers of  
d r i v e r s  who d e c e l e r a t e d  w i t h o u t  b r a k i n g ,  b raked  b u t  d i d  n o t  s t o p ,  
s t o p p e d ,  o r  d i d  n o t  respond.  The Chi-square t e s t  was used t o  
a n a l y z e  t h e  e f f e c t s  of  t h e  i n f o r m a t i o n  sys tem on t h i s  measure o f  
performance.  
Table  5-7 p r e s e n t s  t h e  r e s u l t s  o f  t h e  a n a l y s i s .  "Before"  
and " A f t e r "  e f f e c t  d i f f e r e n c e s  were n o t  s i g n i f i c a n t  i n  two o f  t h e  
f o u r  c a s e s .  I n  t h e  o t h e r  two c a s e s  i n  which they  were s i g n i f i c a n t ,  
t h e  d r i v e r  r e sponse  was b e t t e r  b e f o r e  t h e  i n s t a l l a t i o n  t han  " a f t e r "  
a t  Grand Boulevard-Wildemere and a t  Conner-Corbet t  t h e  r e v e r s e  was 
t r u e .  This  i n c o n s i s t e n c y  i s  d i f f i c u l t  t o  i n t e r p r e t .  The t e s t s  dc 
i n d i c a t e  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r e l a t i v e  e f f e c t i - v e n e s s  of  
t h e  v a r i o u s  modes of  o p e r a t i o n .  The modes A ,  aB, AB and D seemed 
t o  be t h e  more e f f e c t i v e  modes of o p e r a t i o n .  Day and n i g h t  d i f f e r -  
ences  were s i g n i f i c a n t  i n  two c a s e s  and i n s i g n i f i c a n t  i n  a  t h i r d  
c a s e .  Of t h e  two c a s e s  i n  which t h e  day and n i g h t  d i f f e r e n c e s  were 
s i g n i f i c a n t ,  i n  one c a s e  (Grand Boulevard-Wildemere) t h e  day r e s p o n s e  
was b e t t e r  t han  t h e  n i g h t  r e s p o n s e ,  and i n  t h e  o t h e r  c a s e  (Conner- 
C o r b e t t )  t h e  r e v e r s e  was t r u e .  
P e d e s t r i a n  Behavior  a t  S i g n a l i z e d  I n t e r s e c t i o n s  
The p e d e s t r i a n  behav io r  a t  s i g n a l i z e d  i n t e r s e c t i o n s  was eva lu -  
a t e d  i n  te rms  of t h e  f r a c t i o n  o f  p e d e s t r i a n s  who a c t u a t e d  t h e  push 
b u t t o n s  o r  w a i t e d  u n t i l  t h e  "CROSS" s i g n a l  was d i s p l a y e d .  The Chi- 
s q u a r e  t e s t  was used  t o  a n a l y z e  t h e  e f f e c t .  
TABLE 5-6 
COMPARISON BETWEEN "AFTER" SPOT SPEED AT THE 
CROSSWALK AND 5 0 0  F E E T  UPSTREAM 
* R e s u l t  500  f e e t  i n  advance of t h e  c r o s s w a l k  is  grea ter  than  a t  c r o s s w a l k .  







1 2  
1 3  
1 4  
1 5  
LOCATION 
L i v e r n o i s -  
G r o v e  
G r a t i o t -  
G r e i n e r  
W o o d w a r d -  
Parsons  
C a s s -  
K i r b y  
T h i r d -  
M e r r i c k  
C o n n e r -  
C o r b e t t  
L i v e r n o i s -  
C a m b r i d g e  
Seven M i l e -  
B i n d e r  
G r a n d  B o u l e v a r d  
W i l d e m e r e  
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ARGUMENTS OF THE 
SIGNIFICANT? 





vs Night I- 
# of drivers who 
did not respond; who 
decelerated without 






More deceleration and mcre brakir.9 or 
stopping in "After" stuties 
stoppins in nlght 
# of drivers who X 
responded vs those 
who did not respond 
In the abllrty to generate drlver 
response, aB had the hiqhest potential, 
A next, CD next, and ABC last; in the 
abllity to generate deceleratlon with- 
out braking, A ranked hlghest, aB 
second, ABC third,and CD fourth: ln the 
ablllty to generate braking or stopplng, 
CD ranked highest, aB semcond, ABC third, 
A fourth 
In the ability to generate driver 
response: Durlng day AB ranked highest, 
CD second, and ABC third; durlng nlght 
aB ranked highest, CD second,and ABC 
third. In the ability to generate 
deceleration wlthout braklng: Dur1r.g 
day aB ranked hlghest, hBC second,and 
CD third; during night aB ranked highest 
CD second,and ABC third. In the abillty 
to generate braklng or stopping: During 
day CD ranked highest, aB second, ABC 
third; durlng nlght CD ranked highest, 
aB second, ABC thlrd. Abllity of ABC 
was better: Durlng night: than durmg 
day In generating drlver response; 
durlng nlght than day in generatlng 
deceleration wlthout braking or stop- 
ping. Ablllty of CD was better: Dur1r.g 
day than nlght in generating drlver 
response; during n ~ g h t  than day In 
generating deceleratlon wlthout braklng; 
durrng nlght than day 1x1 generatlng 
braking or stopping. Ability of aB 
was better: During nlght than durlng 
day in generating driver response; 
durlng night than during day in genera- 
ting deceleratlon wlthout braking; 
durlng night than during day In 






I of drivers who X 
did not respond; who 
decelerated without 






response aB was better yhan AB. In 
the ability to generate deceleratlon 
wlthout braklng aB was better than AB. 
In the abillty to generate braklng or 
stopping, aB was better than AB. 
I Seven Mile- 1 Before I # of drlvers who I I X 1 I 
Binder vs After dld not respond; who 
Mode vs decelerated without 
braking; who braked 1 Mode 1 or stopped response D was better than A. In the abllltv to senerate deceleratlon wlth- 
out braking-D was better than A. In 
the ablllty to generate braklng or 
stopping D was better tnan A. 
Table  5-8 p r e s e n t s  t h e  r e s u l t s  of t h e  a n a l y s i s .  Data from one 
s i t e  (Cass-Kirby)  showed t h a t  t h e r e  was s i g n i f i c a n t l y  more r e l a t i v e  
use  o f  t h e  push b u t t o n  by p e d e s t r i a n s  d u r i n g  t h e  day t h a n  n i g h t .  
Th i s  might  be  due t o  t h e  g r e a t e r  v i s i b i l i t y .  A l l  o t h e r  t e s t s  shown 
on Table  5-9 showed no s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t s .  Th i s  
seems t o  i n d i c a t e  t h a t  t h e  r e s p o n s i v e  push b u t t o n  d i d  n o t  have a  
g r e a t  i n f l u e n c e  on p e d e s t r i a n s .  
P e d e s t r i a n  Behavior  a t  Uns igna l i zed  I n t e r s e c t i o n s  
P e d e s t r i a n  behav io r  a t  u n s i g n a l i z e d  i n t e r s e c t i o n s  was e v a l u a t e d  
i n  terms o f  t h e  numbers of  r e l a t i v e  p e d e s t r i a n  r e s p o n s e  t o  t h e  two 
types  of  d e t e c t o r s  d u r i n g  day and n i g h t  hou r s .  Table  5-9 p r e s e n t s  
t h e  r e s u l t s  o f  t h e  a n a l y s i s .  No d i f f e r e n c e s  were s i g n i f i c a n t .  
Hence, t h e r e  i s  no i n d i c a t i o n  o f  any s i g n i f i c a n t  d i f f e r e n t i a l  
r e sponse  t o  t h e  d e t e c t o r s ,  whether  l i g h t e d  o r  u n l i g h t e d .  

TABLE 5-9 
PEDESTRIAN BEHAVIOR AT 
UNSIGNALIZED INTERSECTIONS 
SITES 




Wi ldemere  
Day V s .  
N i g h t  
# o f  p e d e s t r i a n s  
who pushed  t h e  
b u t t o n ;  who d i d  
n o t  push t h e  
b u t t o n  
Combina t ion  
Push-But ton  
D e t e c t o r  V s .  
L i g h t e d  Push- 
B u t t o n  
D e t e c t o r  
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CHAPTER 6 
PEDESTRIAN AND D R I V E R  SUBJECT STUDY 
A s  p a r t  of  t h e  p e d e s t r i a n  c rosswalk  s t u d y ,  a s  comprehensive an 
e v a l u a t i o n  a s  p o s s i b l e  by t h e  peop le  who a r e  most a f f e c t e d  by t h e  
c r o s s w a l k s ,  t h e  p e d e s t r i a n s  and d r i v e r s ,  was d e s i r e d .  I t  was 
b e l i e v e d  t h a t  s t o p p i n g  p e d e s t r i a n s  and d r i v e r s ,  e i t h e r  on a  v o l u n t a r y  
b a s i s  o r  w i t h  t h e  a s s i s t a n c e  o f  t h e  p o l i c e  would be  u r i s a t i s f a c t o r y  
because  of  t h e  l e n g t h  o f  t ime  neces sa ry  t o  o b t a i n  t h e  d e s i r e d  i n f o r -  
mat ion ,  and app rehens ion  r e s u l t i n g  from be ing  f l a g g e d  down by t h e  
p o l i c e .  T h e r e f o r e ,  p a i d  s u b j e c t s  were sough t  t o  a c t  a s  p e d e s t r i a n s  
and d r i v e r s  i n  e v a l u a t i n g  t h e  v a r i o u s  s i t e s .  
Because of  an e l e c t r i c i a n s '  s t r i k e  and d i f f i c u l t y  i n  i n s t a l l i n g  
and m a i n t a i n i n g  t h e  c rosswalk  warning d e v i c e s ,  t h e  s t u d y  was de layed  
s e v e r a l  months beyond t h e  o r i g i n a l  s t a r t i n g  d a t e .  I n  June  a  p i l o t  
s t u d y  was conducted t o  i n d i c a t e  any problems p r e s e n t  i n  t h e  q u e s t i o n -  
n a i r e ,  p rocedure ,  and a n a l y s i s  of t h e  d a t a .  T h i r t e e n  c o l l e g e  s t u d e n t s  
p a r t i c i p a t e d  i n  t h e  p i l o t  s t u d y  w i t h  t h r e e  d r i v e r s  and t h r e e  pedes- 
t r i a n s  run  i n  t h e  day and f o u r  d r i v e r s  and t h r e e  p e d e s t r i a n s  run  a t  
n i g h t .  R e s u l t s  i n d i c a t e d  t h a t  even i f  a l l  o f  t h e  c r i t i c a l  comments 
on t h e  d e s i g n ,  p lacement ,  and o p e r a t i o n  of  t h e  warning d e v i c e s  were 
s a t i s f i e d ,  d r i v e r s  would probably  n o t  y i e l d  t h e  r ight-of-way t o  
p e d e s t r i a n s  u n l e s s  t r a f f i c  s i g n a l s  were i n s t a l l e d .  
A s  a  r e s u l t  o f  t h e  p i l o t  s t u d y ,  changes were made i n  t h e  
q u e s t i o n n a i r e  and p rocedure  t o  f a c i l i t a t e  d a t a  c o l l e c t i o n  and 
a n a l y s i s .  The p r e s e n t  s t u d y  r e f l e c t s  t h e s e  changes and wzs con- 
duc t ed  i n  December 1970.  
METHOD 
S u b j e c t s  
E igh teen  males and f o u r t e e n  f ema le s ,  a l l  of  c o l l e g e  age ,  p a r t i -  
c i p a t e d  i n  t h e  s t u d y .  S u b j e c t s  were o b t a i n e d  by p l a c i n g  a d v e r t i s e -  
ments i n  t h e  Wayne S t a t e  U n i v e r s i t y  Part-Time Employment O f f i c e  and 
i n  t h e  campus newspaper.  S u b j e c t s  were p a i d  $2.50 an hour  f o r  two 
t o  t h r e e  hou r s  o f  work. 
Procedure  
The s tudy  was conducted on two s u c c e s s i v e  days  w i t h  t h e  o r d e r  
o f  bo th  s i t e s  and modes w i t h i n  s i tes  r e v e r s e d  t h e  second c!ay. Sub- 
j e c t s  were met a t  Wayne S t a t e  and were t hen  d i v i d e d  s o  t h a t  approxi -  
mate ly  e q u a l  numbers of  peop le  o f  each  s e x  were i n  each group .  The 
s u b j e c t s  were g i v e n  i n s t r u c t i o n s  t o  r e a d  and any q u e s t i o n s  were 
answered.  The two expe r imen te r s ,  bo th  members of  t h e  Human F a c t o r s  
Group of  t h e  Highway S a f e t y  Research I n s t i t u t e ,  t hen  drove  t h e  sub- 
j e c t s  t o  t h e  f i r s t  s i t e .  The d r i v e r  s u b j e c t  group s topped  s e v e r a l  
b locks  away from each  s i t e  and w a i t e d  f o r  a  "go ahead" s i g n a l .  While 
p e d e s t r i a n  s u b j e c t s  answered q u e s t i o n s  r e g a r d i n g  t h e  push b u t t o n  
d e v i c e s  ( d e t e c t o r s )  and accompanying s i g n s ,  t h e  expe r imen te r  w i t h  
t h e  p e d e s t r i a n  group informed t h e  e l e c t r i c i a n  p r e s e n t  of  t h e  d e s i r e d  
mode of  o p e r a t i o n .  C i t i z e n  Band r a d i o s  were used t o  inform t h e  
d r i v e r s  t h a t  t h e  s i t e  was r eady  f o r  approach .  A s  t h e  vehi -c le  w i t h  
t h e  d r i v e r  s u b j e c t s  approached t h e  c ros swa lk ,  t h e  warning d e v i c e s  
were a c t i v a t e d  and t h e  p e d e s t r i a n  s u b j e c t s  a t t empted  t o  s a f e l y  c r o s s  
i n  f r o n t  o f  t h e  approaching  c a r  s o  t h a t  d r i v e r  s u b j e c t s  cou ld  obse rve  
t h e  p e d e s t r i a n s  and make judgments based on a c t u a l  c o n d i t i o n s .  The 
d r i v e r  expe r imen te r  a t t e m p t e d  t o  t ime  h i s  approach  s o  t h a t  t h e  
p e d e s t r i a n s  cou ld  c r o s s  i n  f r o n t  of t h e  c a r .  P e d e s t r i a n  s u b j e c t s  
u s u a l l y  wore da rk  c l o t h i n g ,  s o  t h e  expe r imen te r  c r o s s i n g  t h e  s t r e e t  
w i t h  t h e  p e d e s t r i a n s  wore a  l i g h t  ( t a n )  r a i n c o a t  s o  t h a t  judgments 
o f  p e d e s t r i a n  v i s i b i l i t y  cou ld  be  made. A f t e r  a l l  q u e s t i o n s  on t h e  
q u e s t i o n n a i r e  were answered f o r  t h a t  mode, a  new mode was p r e s e n t e d  
and t h e  s t u d y  was r e p e a t e d .  Once a l l  modes a t  a  s i t e  were comple ted ,  
t h e  e n t i r e  group moved on t o  t h e  n e x t  s i t e .  
The day and n i g h t  o r d e r  o f  p r e s e n t a t i o n  of  modes a t  t h e  t h r e e  
s i t e s  i s  p r e s e n t e d  i n  Table  6-1. 
PEDESTRIAN SUBJECT STIJDY RESULTS 
Frequency of r e s p o n s e s  t o  each  of  t h e  answers  f o r  q u e s t i o n s  
A-S o f  t h e  p e d e s t r i a n  q u e s t i o n n a i r e  a r e  p r e s e n t e d  i n  Tab le s  6-2  and 
6-3 f o r  each  s i t e .  Time of s t u d y  (day o r  n i g h t ) ,  t y p e  o f  d e t e c t o r  
(combina t ion  of i l l u m i ' n a t i o n ) ,  l o c a t i o n  f o r  o b s e r v a t i o n  ( n o r t h ,  
s o u t h ,  e a s t ,  o r  wes t  s i d e  of s t r e e t )  and rank  o r  v a l u e  o f  answers  a r e  
g i v e n .  Rank r e f e r s  t o  whether  t h e  answer i s  f a v o r a b l e  o r  un favo rab l e  
and i s  d i s c u s s e d  l a t e r .  Answers having  a  h i g h  f r equency  o f  r e sponse  
a r e  c i r c l e d .  Q u e s t i o n s  A th rough F  p e r t a i n  t o  l i k e l i h o o d  of  u se  and 
unde r s t and ing  of  t h e  c ros swa lk .  Q u e s t i o n s  G th rough L p e r t a i n  t o  t h e  
u n s i g n a l i z e d  i n t e r s e c t i o n s  and Q u e s t i o n s  M th rough P p e r t a i n  t o  
s i g n a l i z e d  i n t e r s e c t i o n s .  The f i n a l  f o u r  q u e s t i o n s  p e r t a i n  t o  a l l  
s i t e s .  R e s u l t s  a r e  summarized below f o r  each  q u e s t i o n .  
Ques t ion  A:  Pavement Markings.  
Hos t  s u b j e c t s  f e l t  t h a t  t h e  pavement markings would encourage  
peop le  t o  u se  t h e  c rosswalk  bo th  d u r i n g  t h e  day and a t  n i g h t  e x c e p t  
a t  Seven i i i l e -B inde r  . 
Ques t ion  B :  Combination Push-But ton-Detec tor .  
S i x t y - t h r e e  o f  s i x t y - f i v e  r e s p o n s e s  i n d i c a t e d  t h a t  t h e  d e t e c t o r  
and accompanying s i g n s  aEe somewhat conspicuous  t o  v e r y  consp icuous .  
Q u e s t i o n  C: Push-Button-Detector  Loca t ion .  
S i x t y - f i v e  c f  s i x t y - s i x  r e s p o n s e s  i n d i c a t e d  t h a t  t h e  push- 
b u t t o n  i s - i n  a  conven ien t  l o c a t i o n  f o r  o p e r a t i o n .  
Ques t ion  D :  I n s t r u c t i o n  S i g n s .  
During t h e  day s u b j e c t s  f e l t  t h a t  t h e  l a r g e  s i g n  above t h e  
d e t e c t o r  box w a s  somewhat l i k e l y  t o  v e r y  l i k e l y  t o  be  r e a d  by 
p e d e s t r i a n s .  However, a t  n i g h t ,  3 2  of  t h e  4 4  r e s p o n s e s  i n d i c a t e d  
t h a t  r e a d i n g  t h e  s i g n  was u n l i k e l y .  
Ques t ion  E :  Push-Button-Detector  L i g h t s .  
I n  g e n e r a l ,  p e d e s t r i a n s  t hough t  t h e  change i n  l i g h t s  i n  t h e  
c o n t r o l  box was a t  l e a s t  somewhat l i k e l y  t o  be  n o t i c e d ,  e s p e c i a l l y  
when t h e  combina t ion  d e t e c t o r  was p r e s e n t .  
Ques t ion  F :  Unders tandiny  o f  L i g h t s .  
P e d e s t r i a n s  u s u a l l y  f e l t ,  however, t h e  p e d e s t r i a n s  would n o t  
unde r s t and  t h e  meaning of t h e  change i n  l i g h t s .  
Quest ion  G :  Expected Dr ive r  Response. 
To t h e  impor t an t  q u e s t i o n  of what t h e  p e d e s t r i a n s  expec ted  t h e  
d r i v e r s  t o  do when the -push  b u t t o n  was a c t i G a t e d ,  t h e  s t r b n g e s t  
r e sponse  was t o  "slow down" w i t h  t h e  next. s t r o n g e s t  response  t o  
"ma in ta in  p r e s e n t  speed . "  
Ques t ion  H :  Reason ( G )  . 
E i t h e r  t h e  " c a u t i o n "  s i q n  o r  p rev ious  expe r i ence  l e d  most 
p e d e s t r i a n s  t o  respond a s  t h e y  d id-  t o  ~ u e s t i o n  G .  
Q u e s t i o n  I :  Dr ive r  Confusion.  
P e d e s t r i a n s  overwhelmingly thought  t h a t  d r i v e r s  were confused 
abou t  how t o  r e a c t  t o  t h e  warning s i g n a l s .  
Ques t ion  J ,  K ,  and L :  Buzzer Response. 
Usual ly  p e d e s t r i a n s  were a b l e  t o  l e a v e  t h e  cu rb  b e f o r e  r h e  
buzzer  sounded. P e d e s t r i a n s  thought  t h e  buzzers  would d i r e c t  
a t t e n t i o n  t o  t h e  push b u t t o n  d u r i n g  t h e  day,  b u t  were n o t  s o  
i n c l i n e d  t o  t h i n k  s o  a t  n i g h t .  Very few s u b j e c t s  thought  t h a t  
p e d e s t r i a n s  would unders tand  t h a t  t h e  push b u t t o n  should  he 
r e a c t i v a t e d .  
Ques t ions  M-P: S i g n a l i z e d  Crosswalks.  
Most s u b j e c t s  saw t h e  "WALK - D O N ' T  WALK" s i g n a l  b e f o r e  s t e p p i n g  
o f f  t h e  c u r b ,  and most p e d e s t r i a n s  wa i t ed  f o r  t h e  "WALK" s i g n a l  t o  
come on b e f o r e  c r o s s i n g  a t  t h e  s i g n a l i z e d  i n t e r s e c t i o n s .  Most sub- 
j e c t s  who were tempted t o  walk b e f o r e  t h e  "WALK" s i g n a l  came on were 
tempted because  t r a f f i c  was l i g h t  enough t o  pe rmi t  s a f e  c r o s s i n g  o r  
because  t h e  t ime de l ay  was too  long .  
Q u e s t i o n  Q :  F e e l i n g  of S a f e t y .  
Except a t  Cass and Kirby ,  p e d e s t r i a n s  overwhelmingly d i d  n o t  
f e e l  s a f e  from v e h i c l e s  w h i l e  c r o s s i n g  t h e  s t r e e t .  
Q u e s t i o n  R :  O p e r a t i o n a l  Parameters .  
S u b j e c t s  were u s u a l l y  a b l e  t o  q e t  a c r o s s  t h e  s t r e e t  b e f o r e  
t h e  warning dev ices  went back t o  t h e i r  non-ac t iva t ed  c o n d i t i o n .  
Q u e s t i o n  S :  P r e f e r r e d  Device.  
Reqard less  of s i t e ,  t h e  b e s t  warn ins  dev ice  was f e l t  t o  be t h e  " 
t r a f f i c  s i g n a l  w i t h  accompanying "WALK - D O N ' T  WALK" s i g n a l .  No 
o t h e r  warning dev ice  r e c e i v e d  a  c l e a r  p r e f e r e n c e  over  any o t h e r  
warning d e v i c e .  
PEDESTRIAN SUBJECT STUDY DISCUSSION 
Pavement markings and l o c a t i o n  of d e t e c t o r  and s i g n s  a t  t h e  
t h r e e  s i t e s  s t u d i e d  r e c e i v e d  t h e  s u p p o r t  of t h e  p e d e s t r i a n  s u b j e c t s .  
P e d e s t r i a n s  a p p a r e n t l y  t h i n k  t h e  l a r g e  e x p l a n a t i o n  s i g n  w i l l  be 
r e a d  by p e d e s t r i a n s  t h e  f i r s :  t ime they  s e e  i t  i f  t h e r e  i s  adequate  
l i g h t  t o  do s o .  This  would e x p l a i n  t h e  un favorab le  n i g h t  responses  
r e c e i v e d  a t  Seven Mile  and Binder  and a t  Conner and C o r b e t t  ,where 
i l l u m i n a t i o n  was very  low. 
A t  Cass and Kirby and on t h e  wes t  s i d e  o f  Conner and C o r b e t t  
s u b j e c t s  u s u a l l y  thought  i t  u n l i k e l y  t h a t  p e d e s t r i a n s  would n o t i c e  
t h e  change i n  l i g h t s  on t h e  c o n t r o l  box. This  aga in  may be due t o  
h igh  l e v e l s  of su r round ing  i l l u m i n a t i o n  p r e s e n t  a t  Cass and Kirby ,  
TABLE 6 - 1  
ORDER OF MODE PRESENTATIONS 
DAY * - Canner and C o r b e t t  
1. Advance Warning S i g n  ( C )  
2 .  Amber Beacons ( B )  
3 .  Advance Warning S i g n  and Amber Beacons (BC)  
NIGHT* Conner and C o r b e t t  
1. Crosswalk F i x t u r e  and Amber Beacons ( A B )  
2 .  Crosswalk F i x t u r e ,  Amber Beacons, and Advance 
Warning S ign  ( A B C )  
3. Crosswalk F i x t u r e - S t a t i c ,  Amber Beacons, and 
Advance Warning S ign  (aBC)--only c rosswalk  f i x t u r e  is  s t a t i c  
4 .  Amber Beacons and S p o t l i g h t - S t a t i c  ( B d )  --only  s p o t l i g h t s  
a r e  s t a t i c  
NIGHT* Seven Mi le  and Binder  
1. S p o t l i g h t s  (D) 
2 .  Crosswalk F i x t u r e  ( A )  
3 .  Amber Beacons ( B )  
DAY - Cass and Kirby 
1. Crosswalk F i x t u r e  and T r a f f i c  Signal.  ( A )  
*Order  r e v e r s e d  on second day .  
Table 6-2. Frequency of responses to each of the Pedestrian 
Subject Study questions. Time of study, type of 
detector, site, and rank or value of answer are 
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heavy t r a f f i c  
of l i g h t s  on 
only  somewhat 
, o r  o t h e r  envi ronmenta l  f a c t o r s .  Even when t h e  change 
t h e  c o n t r o l  box was n o t i c e d ,  s u b j e c t s  f e l t  t h a t  i t  was 
l i k e l y  t h a t  p e d e s t r i a n s  would unders tand  t h e  meaning 
of  t h e  change i n  l i g h t s .  
From t h e  s u b j e c t s '  r e sponses  it d i d  n o t  appear  t h a t  t h e  buzzers  
were per forming  t h e  f u n c t i o n  they  were expec ted  t o  perform a t  t h e  
n o n s i g n a l i z e d  i n t e r s e c t i o n s .  
A d e f i n i t e  problem occur red  when p e d e s t r i a n s  began t o  c r o s s  t h e  
s t r e e t .  Desp i t e  t h e  c a u t i o n  s i g n ,  which some p e d e s t r i a n s  f a i l e d  t o  
s e e ,  s u b j e c t s  u s u a l l y  expec ted  t h e  d r i v e r s  t o  slow down t o  pe rmi t  
them t o  c r o s s .  However, what they  encountered  was an unsa fe  
s i t u a t i o n  of  d r i v e r s  r e a c t i n g  i n  a  confused o r  wide ly  va ry ing  manner 
w i t h  some m o t o r i s t s  s t o p p i n g  o r  s lowing ,  b u t  w i t h  o t h e r s  paying no 
a t t e n t i o n  t o  t h e  p e d e s t r i a n s  o r  even a c t i n g  h o s t i l e  t o  t h e  pedes- 
t r i a n s .  Only t h e  t r a f f i c  s i g n a l  provided  a  h igh  f e e l i n g  of s e c u r i t y  
on t h e  p a r t  of t h e  s u b j e c t s  and r e c e i v e d  h igh  recommendations. The 
t r a f f i c  s i g n a l  was n o t  a  " cu re  a l l " ,  however, s i n c e  s u b j e c t s  were 
tempted t o  walk b e f o r e  t h e  "WAL.K1' s i g n a l  came on i f  t r a f f i c  was 
l i g h t  enough o r  t h e  d e l a y  was t o o  l o n g .  Also ,  some s u b j e c t s  s t a t e d  
t h a t  they  walked when t h e  group walked and d i d n ' t  n o t i c e  t h e  
"WALK - D O N ' T  WALK" s i g n a l .  
The frequency and t y p e  of o p t i o n a l  comments by p e d e s t r i a n  
s u b j e c t s ,  p r i m a r i l y  t o  Q u e s t i o n  T I  i s  shown i n  F i g u r e  6 - 1 .  P o s i t i v e  
conunents were made r e g a r d i n g  t r a f f i c  s i g n a l s ,  zebra  s t r i p e s ,  and 
s e v e r a l  o t h e r  d e v i c e s .  However, p e d e s t r i a n s  commented t h a t  t h e  
d e t e c t o r s  were n o t  always a t t e n t i o n - g e t t i n g  and t h a t  d i r e c t i o n s  and 
t.he c o n t r o l  box d i s p l a y s  were n o t  s a t i s f a c t o r y .  The most f r e q u e n t  
comment was one of l a c k  of  s a fe ty - - a s  one s u b j e c t  p u t  i t :  " I f  
someone r e l i e d  t o t a l l y  on t h i s ,  he would be dead . "  P e d e s t r i a n s  f e l t  
t h a t  more d e v i c e s  and a  b e t t e r  informed p u b l i c  were needed. S e v e r a l  
s u b j e c t s ,  a f t e r  u s i n g  t h e  c ros swa lks ,  s a i d  they  would r a t h e r  c r o s s  
e l sewhere  than  use  t h e  d e v i c e s .  
DRIVER SUBJECT STUDY RESULTS 
R e s u l t s  of t h e  d r i v e r  q u e s t i o n n a i r e  a r e  p r e s e n t e d  i n  Tables  
6 - 4  and 6 - 5 .  Frequency of r e s p o n s e s ,  based on t ime of s t u d y ,  
warning d e v i c e ,  and l o c a t i o n  a r e  p r e s e n t e d .  Answers having a h igh  
f requency  of r e sponse  a r e  c i r c l e d .  R e s u l t s  a r e  summarized f o r  day 
and then  f o r  n i g h t  f o r  each o f  t h e  q u e s t i o n s  A through I .  
Dav R e s ~ o n s e s  
Q u e s t i o n  A :  Dr ive r  A t t i t u d e  Toward P e d e s t r i a n  a t  Curb. 
None of t h e  d r i v e r  s u b j e c t s  would have st.opped o r  braked a t  
e i t h e r  of t h e  s i t e s ,  r e g a r d j e s s  of t h e  warning d e v i c e s ,  d u r i n g  t h e  
day i f  t hey  had been abou t  200 f e e t  from t h e  c rosswalk  w i t h  a 
p e d e s t r i a n  a t  t h e  cu rb .  
Ques t ion  B :  Dr ive r  A t t i t u d e  Toward P e d e s t r i a n  i n  Crosswalk.  
With a  p e d e s t r i a n  approachinq i n  t h e  c rosswalk  and t h e  d r i v e r  
abou t  2 0 0  f e e t  from t h e  c rosswalk ;  f o u r  o u t  of s i x  d r i v e r s  would 
have braked w i t h  t h e  c rosswalk  f i x t u r e  d i s p l a y e d  a t  Cass and Kirby.  
The o t h e r  two would have taken  l e s s e r  a c t i o n .  A t  Conrier and C o r b e t t ,  
r e g a r d l e s s  of mode, t h e  d r i v e r  a c t i o n  ranged from b rak ing  t o  l e t t i n g  
up on t h e  a c c e l e r a t o r .  
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For Q u e s t i o n s  C through I f r e q u e n c i e s  f o r  a l l  d e v i c e s  a t  a  s i t e  
which might  have i n f l u e n c e d  t h e  d r i v e r  a r e  i n d i c a t e d .  
Q u e s t i o n  C :  A b i l i t y  t o  Desc r ibe  Mode Disp layed .  
I n c o r r e c t  o b s e r v a t i o n s  o f  a  lower l e v e l  t han  t h e  mode of  opera-  
t i o n  p r e s e n t e d  a r e  c r i t i c a l  h e r e .  No such  e r r o r s  were made d u r i n g  
t h e  day .  
Ques t ion  D :  A t t e n t i o n - G e t t i n g  Ab i l . i t  . 
Durinq t h e  day t h e  c rosswalk  fY i x t u r e ,  amber beacons ,  and 
t r a f f i c  s i g n a l  a l l -  have h igh  a t t e n t i o n - g e t t i n g  a b i l i t y  f o r  most 
peop le .  However, t h e  c rosswalk  f i x t u r e  was a l s o  noted a s  having 
ave rage  a t t e n t i o n - g e t t i n g  a b i l i t y  a t  Cass and Kirby and of having 
poor  a t t e n t i o n - g e t t i n g  a b i l i t y  because  o f  background i n t e r f e r e n c e .  
The zebra  s t r i p e s  have ave rage  a t t e n t i o n - g e t t i n g  a b i l i t y  p r i m a r i l y .  
The l i g h t e d  advance warning s i g n  had r a t i n g s  r ang ing  from h igh  t o  
poor  attention-getting'ability, b u t  most r a t i n g s  were ave rage  o r  
b e t t e r .  The u n l i g h t e d  advance warning s i g n  r e c e i v e d  t h e  lowes t  
r a t i n g  f o r  having  no l i g h t .  
Q u e s t i o n  E :  B r igh tnes s  and C o n t r a s t .  
I l l u m i n a t e d  warning d e v i c e s  had s a t i s f a c t o r y  b r i g h t n e s s  f o r  
nos t o b s e r v e r s .  
Ques t ions  F and G :  P e d e s t r i a n  V i s i b i l i t y .  
P e d e s t r i a n s  i n  t h e  c rosswalk  i n  bo th  da rk  and l i q h t  c l o t h i n q  
were very  v i s i b l e .  
Q u e s t i o n  H :  Usefu lness  of Devices .  
Obse rva t ions  of u s e f u l n e s s  of  d e v i c e s  a r e  s i m i l a r  t o  t h o s e  f o r  
a t t e n t i o n - g e t t i n g  a b i l i t y  o f  d e v i c e s .  The t r a f f i c  s i g n a l  i s  t h e  
most h i g h l y  r ega rded  w l t h  t h e  crosswa1.k f i x t u r e ,  amber beacons ,  
and l i g h t e d  advance warning s i g n  u s u a l l y  r a t e d  a s  u s e f u l  t o  ve ry  
u s e f u l .  Zebra s t r i p e s  were f e l t  t o  be  u s e f u l ,  b u t  t h e  u n l i g h t e d  
advance warning s i g n s  were r a t e d  e i t h e r  u s e f u l  o r  n o t  u s e f u l .  
Q u e s t i o n  I :  Responses t o  Devices .  
A l l  d e v i c e s  were abou t  e q u a l l y  e f f e c t i v e  i n  caus inq  d r i v e r  
s u b j e c t s  t o  say  t h a t  t hey  would u s u a l l y  l e t  up on t h e  a c c e l e r a t o r  
when s e e i n g  any of  t h e  warning d e v i c e s .  A f u l l  range  o f  a c t i o n  was 
s t a t e d ,  however, v a r y i n g  from ma in t a in ing  speed t o  s t o p p i n g .  The 
u n l i g h t e d  advance warning s i g n  was t h e  l e a s t  e f f e c t i v e  of t.he 
d e v i c e s .  
The fo l l owing  o b s e r v a t i o n s  were made under  n i g h t t i m e  czonditions 
by t h e  d r i v e r  s u b j e c t s .  
Night  Responses 
Q u e s t i o n  A :  Dr ive r  A t t i t u d e  Toward P e d e s t r i a n  a t  Curb. 
A t  n i g h t t i m e  t h e  c rosswalk  f i x t u r e  and amber beacons ,  e i t h e r  
a l o n e  o r  accompanied w i t h  o t h e r  warning d e v i c e s ,  seem t o  cause  
many d r i v e r s ,  a l t hough  n o t  a l l ,  t o  use more c a u t i o n  i n  approaching 
t h e  c ros swa lk .  Only w i t h  t h e  c rosswalk  f i x t u r e  " O N "  would any of 
t h e  d r i v e r s  have braked o r  s topped .  The s p o t l i g h t  by i t s e l - f  was 
l e a s t  e f f e c t i v e .  
Ques t ion  B :  Dr ive r  A t t i t u d e  Toward P e d e s t r i a n  i n  Crosswalk.  
When a  p e d e s t r i a n  i s  i n  t h e  c ros swa lk ,  d r i v e r  b e h a v i o r ,  a s  
i n d i c a t e d  by r e sponses  t o  t h i s  q u e s t i o n ,  i s  q u i t e  v a r i e d .  The 
c rosswalk  f i x t u r e  i s  t h e  o n l y  d e v i c e  t h a t  caused some d r i v e r s  t o  
s t o p .  A t  Cass and Kirby,  e i g h t  of t h e  t e n  r e sponses  ranged  from 
l e t t i n g  up on t h e  a c c e l e r a t o r  t o  b r a k i n g .  A t  Conner and C o r b e t t ,  
e i g h t  o r  n i n e  of  t h e  t e n  r e sponden t s  would have p l a c e d  t h e i r  f o o t  on 
t h e  b rake  o r  braked t o  modes ABC, aBC, o r  Bd. Mode AB was t h e  
weakes t  a t  Conner and C o r b e t t  i n  s lowing  down t r a f f i c .  A t  Seven 
Mile  and Binder  mode A was b e s t ,  mode B was n e x t ,  and mode D was 
l a s t .  
Ques t ion  C :  ~ b i l i t y  t o  Desc r ibe  Mode Disp layed .  
Most d e v i c e s  were observed  i n  t h e  c o r r e c t  mode o f  o p e r a t i o n .  
O c c a s i o n a l l y  t h e  c rosswalk  f i x t u r e  was s e e n  a s  u n l i g h t e d ,  and once 
t h e  s p o t l i g h t s  were r e p o r t e d  a s  b l i n k i n g  amber. 
Ques t ion  D :  A t t e n t i o n - G e t t i n g  A b i l i t y .  
A t  Cass and Kirby t h e  t r a f f i c  s i q n a l  and c rosswalk  f i x t u r e  
g e n e r a l l y  had h i g h  a t t e n t i o n - g e t t i n g  a b i l i t y .  A t  Conner and 
C o r b e t t  t h e  c rosswalk  f i x t u r e  had ave rage  o r  b e t t e r  a t t e n t i o n -  
g e t t i n g  a b i l i t y  f o r  most d r i v e r s .  Amber beacons were u s u a l l y  
r ega rded  a s  having  h igh  a t t e n t i o n - g e t t i n g  a b i l i t y  e x c e p t  when 
p a i r e d  w i th  s t a t i c  s p o t l i g h t s .  A t  Seven Mi le  and Binder  mode B 
was q u e s t i o n a b l e  w i t h  t h r e e  people  c i t i n g  l o c a t i o n  a s  b e i n g  bad.  
The u n l i g h t e d  advance warning s i g n  had poor  a t t e n t i o n - g e t t i n g  
a b i l i t y  a t  Conner and C o r b e t t  because  t h e r e  were no l i g h t s  w i t h  i t .  
There were a l s o  more f a i l u r e s  t o  s e e  t h i s  d e v i c e  t han  any o t h e r  
d e v i c e .  The l i g h t e d  advance warning s i g n  a t  Conner and C o r b e t t  was 
u s u a l l y  r a t e d  a s  having  h i g h  a t t e n t i o n - g e t t i n g  a b i l i t y .  A t  Cass 
and Kirby t h e  t r a f f i c  s i g n a l  u s u a l l y  had h i g h  a t t e n t i o n - g e t t i n g  
a b i l i t y .  Zebra s t r i p e s  were r a t e d  from h igh  t o  poor  a t t e n t i o n -  
g e t t i n g  a b i l i t y  a t  n i g h t .  
Ques t ion  E :  B r i g h t n e s s  and C o n t r a s t .  
I l l u m i n a t i o n  of  a l l  d e v i c e s  was u s u a l l y  r a t e d  a s  s a t i s f a c t o r y  
e x c e p t  f o r  s p o t l i g h t s  and t h e  c rosswalk  f i x t u r e  under  mode A a t  
Seven Mile  and mode aBC a t  Conner. Under t h e s e  modes, f r e q u e n c i e s  
were abou t  e q u a l  f o r  s a t i s f a c t o r y  b r i g h t n e s s  and n o t  b r i g h t  enough. 
Ques t ions  F and G :  P e d e s t r i a n  V i s i b i l i t y .  
V i s i b i l i t y  was always h i g h e r  f o r  p e d e s t r i a n s  wear ing  l i g h t  
c l o t h i n g  than  f o r  p e d e s t r i a n s  wear ing  da rk  c l o t h i n g .  Modes ABC 
and aBC were r a t e d  h i g h e s t .  Modes Bd and D were r a t e d  poo r ly  a s  
was mode A a t  Seven Mi le .  
Q u e s t i o n  H :  Use fu lnes s  o f  Devices .  
The t r a f f i c  s i g n a l  and t h e  l i g h t e d  advance warning s i g n a l s  
were u s e f u l  t o  very  u s e f u l  f o r  most s u b j e c t s .  The c rosswalk  f i x t u r e  
and amber beacons i n  combina t ion  were a l s o  s e e n  a s  u s e f u l  o r  very  
u s e f u l .  The u n l i g h t e d  advance warning s i g n a l  was n o t  u s e f u l  f o r  
most ,  nor  were zebra  s t r i p e s .  Most o t h e r  modes o r  d e v i c e s  were 
u s e f u l  t o  t h e  d r i v e r s .  
Quest ion  I :  Responses t o  D r i v e r s .  
The b e s t  dev ice  f o r  s lowing o r  s topp ing  t r a f f i c  was t h e  t r a f f i c  
s i g n a l .  The n e x t  s t r o n g e s t  d e v i c e s  were l i g h t e d  advance warninq 
s i g n a l s  and amber beacons,  w i t h  crosswalk f i x t u r e s  fo l lowing  t h e s e  
two d e v i c e s .  The o t h e r  d e v i c e s  a r e  r e l a t i v e l y  i n e f f e c t i v e  i n  pre-  
v e n t i n g  most d r i v e r s  from ma in ta in ing  p r e s e n t  speed .  
Ques t ion  J :  Add i t iona l  Comments. 
Few a d d i t i o n a l  comments were made by d r i v e r s .  Two d r i v e r s  
no ted  t h a t  t h e  u n l i g h t e d  advance warning s i y n s  a t  Cass and Kirby 
were very  d i f f i c u l t  t o  s e e .  One d r i v e r  s a i d  he had used t h e  Cass 
and Kirby crosswalk and found i t  very  h e l p f u l .  
D R I V E R  SUBJECT STUDY DISCUSSION 
The behavior  of d r i v e r s  a t  s e e i n g  p e d e s t r i a n s  a t  t h e  cu rb  o r  
i n  a  c rosswalk  v a r i e s  cons ide rab ly  a t  n i g h t  from d r i v e r  t o  d r i v e r  
r e g a r d l e s s  of t h e  mode p r e s e n t e d .  Behavior i s  l e s s  v a r i e d  and l e s s  
" c a u t i o u s "  du r ing  t h e  day.  
Devices were u s u a l l y  r e p o r t e d  a s  o p e r a t i n g  i n  t h e  c o r r e c t  mode; 
however, 50 f a i l u r e s  t o  r e p o r t  dev ices  p r e s e n t  were noted .  S i x t e e n  
of t h e s e  f a i l u r e s  were f o r  t h e  u n l i q h t e d  advance warning s i g n  a t  
n i g h t .  I t  i s  l i k e l y  f o r  some of t h e s e  f a i l u r e s  t h a t  t h e  dev ices  
were seen  b u t  were n o t  r e p o r t e d  o r  were r e p o r t e d  i n c o r r e c t l y .  There 
were about  an equal  number of r e p o r t s  of s e e i n g  o t h e r  dev ices  a t  
s i t e s  which were no t  p r e s e n t  o r  were n o t  i l l u m i n a t e d ,  so  s u b j e c t s  
may have been looking  s o  hard f o r  some dev ices  t h a t  they  missed 
o t h e r s .  I n  no i n s t a n c e  was t h e r e  a  f a i l u r e  t o  observe  any warning 
d e v i c e .  
Most dev ices  appear  t o  p rov ide  s a t i s f a c t o r y  a t t e n t i o n - y e t t i n g  
a b i l i t y ;  however, s p o t l i g h t s  and u n l i y h t e d  advance warning s i g n a l s  
appear  t o  be of q u e s t i o n a b l e  v a l u e .  Along wi th  zebra s t r i p e s  a t  
n i g h t ,  each of t h e s e  t h r e e  dev ices  a lone  f a i l s  t o  have much e f f e c t  
on the  d r i v e r ' s  behav io r .  
Except f o r  modes aBC, A ,  Bd, and D ,  a l l  a t  n i g h t ,  t h e  i l l u m i n -  
a t e d  d e v i c e s  were of s a t i s f a c t o r y  b r i g h t n e s s .  P e d e s t r i a n s  were very  
v i s i b l e  d u r i n g  t h e  day, b u t  a t  n i g h t  v i s i b i l i t y  decreased  somewhat, 
e s p e c i a l l y  a t  Seven Mile  and Binder  f o r  p e d e s t r i a n s  i n  dark  c l o t h i n g  
under mode A .  
Both day and night . ,  t h e  u n l i g h t e d  advance warninq s i g n a l s  and 
zebra s t r i p e s  were no t  s een  a s  very  u s e f u l .  For t h e  o t h e r  d e v i c e s ,  
u s u a l l y  two o r  t h r e e  d e v i c e s  i n  combinat ion a t  n i g h t  r ece ived  b e t t e r  
r a t i n g s  than  s i n g l e  d e v i c e s  excep t  where a t r a f f i c  s i q n a l  was p r e s e n t .  
GENERAL DISCUSSIOPi 
S ince  it i s  d e s i r a b l e  t o  draw conc lus ions  about  each of t h e  
modes p r e s e n t  a t  each of  t h e  s i t e s ,  Table 6-6  p rov ides  an eva lua-  
t i o n  of d e v i c e s ,  modes, and s i t e s  f o r  d r i v e r  and  pedestrian;^. A l l  
r a n k s ,  excep t  t h e  o v e r a l l  r anks  i n  Table 6-6 a r e  approximate 
ave rages  of t h e  h i g h ,  moderate and low ranks .  A l l  question; a r e  
g iven  equa l  weight  f o r  t h i s  e v a l u a t i o n .  The re fo re ,  a l l  r anks  o r  
e v a l u a t i o n s  a r e  probably on t h e  h igh  o r  f a v o r a b l e  s i d e  a s  f a r  a s  
s a f e t y  i s  r ega rded ,  because i f  on ly  one p e d e s t r i a n  f a i l s  t o  s e e  o r  
b e l i e v e  t h e  c a u t i o n  s i g n ,  he may be k i l l e d .  The ranks  a r e  in tended  
1 '  DRIVER I PEDESTRIAJ 1 
Table 6-6 
Evaluation by drivers and by pedestrrans of each of :he d e v l c e s  
present for any grven  mode a: a site. Each mode and each d e v i c e  
wlthln a mode 1s evaluated by rank of Hlgh ( h l ) ,  moderate (nod), 
o r  low (lo). Mode "P" refers to :he pedestrians devices only and 
1s based on ar,swers to guestrons A-F and H. 
o n l y  a s  " ave rages"  and shou ld  n o t  be  cons t rued  a s  p rov id inq  app rova l  
f o r  a  p a r t i c u l a r  d e v i c e  o r  mode. 
For  t h e  d r i v e r ,  u n l i g h t e d  advance warning s i g n s  and zebra 
s t r i p e s  r e c e i v e  moderate  r a n k s  d u r i n q  t h e  day and low racks  a t  n i g h t .  
A t  n i g h t ,  c rosswalk  f i x t u r e s  and s p o t l i g h t s  r e c e i v e  moderate ranks  
r e g a r d l e s s  of  s i t e .  I n  mode Bd, amber beacons a r e  ranked moderate  
by d r i v e r s .  For  t h e  d r i v e r ,  s i x  modes r e c e i v e  h igh  r anks  and s i x  
modes r e c e i v e  moderate  r a n k s .  
Mode r anks  a r e  a l s o  shown f o r  p e d e s t r i a n s  i n  Table  6-6. Ranks 
f o r  d e t e c t o r s  and s i g n s  a r e  a l s o  shown. I t  i s  immediately a p p a r e n t  
t h a t  p e d e s t r i a n s  do n o t  view t h e  c ros swa lks  i n  a s  f a v o r a b l e  a  l i g h t  
a s  d r i v e r s  do .  O f  t h e  twelve  modes, o n l y  t h e  l i g h t e d  advance 
warning s i g n  w i t h  u n l i g h t e d  c rosswalk  s i g n s  a t  Conner and C o r b e t t  
d u r i n g  t h e  day and t h e  c rosswalk  f i x t u r e  w i t h  t r a f f i c  s i g n a l  a t  
Cass and Kirby d u r i n g  t h e  day r e c e i v e  h igh  r a n k s .  A moderate  r ank  
i s  g iven  t o  Cass and Ki'rby a t  n i g h t .  The o t h e r  n i n e  modes a r e  
ranked low. 
A t  Cass and Kirby ,  bo th  day and n i g h t ,  and a t  Seven Mile  and 
Binder  a l l  d e t e c t o r s  and s i g n s  r e c e i v e  moderate  r a n k s .  A t  Conner 
and C o r b e t t  c a u t i o n  s i g n s  a r e  ranked h igh  bo th  day and n i g h t  and 
i n s t r u c t i o n  s i g n s  a r e  ranked moderate  bo th  day and n i g h t .  The 
combinat ion d e t e c t o r s  a t  Conner and C o r b e t t  a r e  ranked moderate  
d u r i n g  t h e  day and h igh  a t  n i g h t .  
The o v e r a l l  rank  i s  based on t h e  l owes t  mode rank g iven  by 
d r i v e r s  and p e d e s t r i a n s  f o r  t h a t  p a r t i c u l a r  mode. The only  mode 
t o  r e c e i v e  a  h i g h  r ank  i s  mode C a t  Conner and C o r b e t t  d u r i n g  t h e  
day.  This  mode p r e s e n t s  an u n l i g h t e d  c rosswalk  f i x t u r e  and a  
l i g h t e d  advance warning s i y n a l .  The o n l y  mode r e c e i v i n g  a  moderate  
rank i s  Cass and Kirby ,  bo th  day and n i q h t .  A l l  o t h e r  modes r e c e i v e  
an o v e r a l l  low rank  because  of  t h e  p e d e s t r i a n  e v a l u a t i o n .  
CONCLUSIONS 
From answers  and comments of t h e  s u b j e c t s ,  i t  appea r s  t h a t  
d r i v e r s  a r e  u s u a l l y  s a t i s f i e d  w i t h  t h e  c rosswalk  d e v i c e s  and pedes- 
t r i a n s  a r e  u s u a l l y  n o t  s a t i s f i e d .  D r i v e r s  do n o t  expec t  t o  have t o  
s t o p  o r  slow down s i g n i f i c a n t l y  u n l e s s  t h e r e  i s  a  s i g n a l  o r  s t o p  
s i g n ,  o r  a  c l . ea r ly  l e g a l  o r d e r  t h a t  t hey  do s o ,  such a s  w o l ~ l d  occu r  
w i t h  a  policeman p r e s e n t  d i r e c t i n g  t r a f f i c .  P e d e s t r i a n s ,  on t h e  
o t h e r  hand,  expec t  t r a f f i c  t o  slow down ( d e s p i t e  t h e  c a u t i o n  s i g n )  
i f  (1) a  push b u t t o n  i s  i n s t a l l e d  f o r  them t o  a c t u a t e ,  and ( 2 )  push- 
i n g  t h e  b u t t o n  a c t i v a t e s  d r i v e r  warning d e v i c e s .  The on ly  two modes 
which appear  a t  a l l  s a t i s f a c t o r y  t o  bo th  d r i v e r s  and p e d e s t r i a n s  a r e  
mode C ( c ros swa lk  s i g n ,  l i g h t e d  advance warning s i g n a l )  du r inq  t h e  
day a t  Conner and C o r b e t t  and mode A ( c ros swa lk  f i x t u r e ,  u n l i g h t e d  
advance warning s i g n ,  zebra  s t r i p e s  and t r a f f i c  s i g n a l )  a t  Cass and 
Kirby .  Even t h e s e  modes r e c e i v e  some low ranks  by t h e  s u h j e c t s .  
The c o n c l u s i o n  of  t h i s  s t udy  i s  t h a t  a  c l e a r  danger  e x i s t s  f o r  
p e d e s t r i a n s  a t  u n s i g n a l i z e d  c ros swa lks .  B e t t e r  informed d r i v e r s  and 
p e d e s t r i a n s ,  and perhaps  changes i n  t h e  laws r e g a r d i n g  p e d e s t r i a n  
c ros swa lks  a r e  needed if p e d e s t r i a n s  a r e  go ing  t o  c r o s s  t h e  s t r e e t s  
s a f e l y .  Whether t h e  d e v i c e s  under  s tudy  a r e  b e t t e r  t h a n  no d e v i c e s  
a t  a l l  i s  d i f f i c u l t  t o  s a y .  A t  l e a s t  w i t h o u t  d e v i c e s  t h e  c r o s s i n q  
p e d e s t r i a n  u s u a l l y  r e a l i z e s  he i s  p l a c i n g  h imse l f  i n  danger  and a c t s  
w i t h  t h i s  i n  mind. Th i s  cannot  always be  s a i d  f o r  p e d e s t r i a n s  u s i n g  
t h e s e  d e v i c e s .  

CHAPTER 7 
EXPERT PANEL EVALUATIOTJ STUDY 
As an impor tan t  phase of t h e  e v a l u a t i o n  p r o c e s s ,  a  s e l e c t e d  
group of p r o f e s s i o n a l s ,  t h e  " e x p e r t  pane l ,  " t r a i n e d  and experienced 
i n  t r a f f i c  s a f e t y ,  i n spec t ed  a  r e p r e s e n t a t i v e  group of s tudy s i t e s .  
They provided w r i t t e n  comments i n  response  t o  q u e s t i o n s  r e l a t i n g  t o  
v a r i o u s  in fo rma t ion  dev ices  and modes of o p e r a t i o n  of  t h e  systems.  
The e x p e r t  e v a l u a t i o n  pane l  c o n s i s t e d  of  pe r scnne l  w i th  t h e  
fo l lowing  s k i l l s :  t r a f f i c  eng inee r s ,  an enforcement o f f i c i a l ,  a  
t r a f f i c  s a f e t y  educa to r ,  a  t r a f f i c  a s s o c i a t i o n  r e p r e s e n t a t i v e  and an 
eng inee r ing  p s y c h o l o g i s t .  The e x p e r t s  who took p a r t  i n  t h i s  s tudy  
a r e  l i s t e d  i n  Table G - 1 ,  Appendix G .  
The pane l  members were fu rn i shed  e x t e n s i v e  q u e s t i o n n a i r e  s e t s  
t o  a i d  them i n  a  comprehensive e v a l u a t i o n  of t h e  va r ious  a s p e c t s  of 
t h e  informat ion  sys tems.  A sample q u e s t i o n n a i r e  s e t  i s  p re sen ted  i n  
Appendix H .  Q u e s t i o n s  were designed s e p a r a t e l y  f o r  t h e  o p e r a t i o n  of 
t h e  i n d i v i d u a l  i n fo rma t ion  dev ices  making up a  system and f o r  t h e  
modes of o p e r a t i o n  a t  t h e  va r ious  informat ion  systems.  
EVALUATION PROCEDURE 
The i n s p e c t i o n  p a r t y  met f o r  an i n i t i a l  b r i e f i n g  a t  t h e  
Department of S t r e e t s  and T r a f f i c ,  C i t y  of D e t r o i t .  The e v a l u a t i o n  
procedure was reviewed and t h e  r e q u i r e d  eng inee r ing  and environmental  
ske t ches  of t h e  s tudy  s i t e s  and informat ion  systems were shown t o  t h e  
panel  a t  t h i s  t ime.  The eng inee r s  and t e c h n i c i a n s  from t h e  Pub l i c  
L igh t ing  Commission, Department of S t r e e t s  and T r a f f i c ,  and t h e  
Highway S a f e t y  Research I n s t i t u t e  f u r n i s h e d  a d d i t i o n a l  c l a r i f i c a t i o n  
and exp lana t ion  d e s i r e d  by t h e  e x p e r t  pane l .  The schedule  i n d i c a t e d  
i n  Table 7 - 1  was fo l lowed.  
PANEL EVALUATION RESULTS 
This  s e c t i o n  summarizes t h e  f i n d i n g s  obta ined  from t h e  responses  
of t h e  panel  t o  t h e  q u e s t i o n n a i r e .  The p r e s e n t a t i o n  i s  d iv ided  i n t o  
two p a r t s .  F i r s t ,  t h e  f i n d i n g s  on t h e  v a r i o u s  i n d i v i d u a l  in format ion  
dev ices  a r e  d e s c r i b e d .  This i s  fol lowed by t h e  f i n d i n g s  on t h e  
v a r i o u s  modes of o p e r a t i o n  of t h e  in fo rma t ion  systems.  A node of 
o p e r a t i o n  i s  made up of e i t h e r  t h e  o p e r a t i o n  of a  s i n g l e  informat ion  
dev ice  o r  t h e  joint .  o p e r a t i o n  of t h e  combination of a  few informat ion  
d e v i c e s .  
INFORMATION DEVICES 
The Lighted Push Button De tec to r  ( r )  
Plost of t h e  members be l i eved  t h a t  t h e  De tec to r  was l i lcely t o  be 
e a s i l y  seen  and t h e  w r i t t e n  message on i t  e a s i l y  understood by t h e  
p e d e s t r i a n s .  The e f f e c t i v e n e s s  i n  t h i s  r e s p e c t  was cons idered  t o  be 
s l i g h t l y  decreased  a f t e r  da rk .  I t  was suggested by one mernber t h a t  
i t  i s  necessary  t o  have a means of inc l ica t ing  t o  t h e  p e d e s t r i a n  who 
approaches from one s i d e  what t h e  dev ice  meant. Opinion w,3s nea r ly  
evenly d iv ided  on whether t h e  p e d e s t r i a n s  would s e e  arid understand 
t h e  meaning of t h e  two sma l l  l i g h t s  on t h e  f r o n t  of t h e  Detec tor  and 
whether  t h e  p e d e s t r i a n s  would n o t i c e  t h a t  t h e  smal l  l i g h t s  on t h e  
dev ice  change when they  push t h e  b u t t o n .  However, t h e  meaning of 
TABLE 7 - 1  
EXPERT PANEL MODE PRESElJTATIONS 
N I G H T  
A:  Crosswalk F i x t u r e  
(dynamic) 
D :  S p o t l i g h t s  (dynamic) 
A:  Crosswalk F i x t u r e  
(dynamic) 
B :  Amber Beacons (dynamic) 
Bd: Amber Beacons (dynamic) 
and I l l u m i n a t e d  Spot-  
l i g h t s  ( s t a t i c )  
BC: Amber Beacons (dynamic) 
and Advance Warning 
S ign  (dynamic) 
AB: Crosswalk F i x t u r e  
(dynamic) and Amber 
Beacons (dynamic) 
ABC: Crosswalk F i x t u r e  
(dynamic) ,  Amber Beacons 
(dynamic) and Advance 
Warning S ign  (dynamic) 
aBC: I l l u m i n a t e d  Crosswalk 
F i x t u r e  ( s t a t i c )  , Amber 
Beacons (dynamic) and 







C o r b e t t  
DAY 
A:  Crosswalk F i x t u r e  
(dynamic) 
C:  Advance Warning 
S ign  (dynamic) 
B:  Amber Beacons 
(dynamic) 
BC: Amber Beacons 
(dynamic) and 
Advance Warning 
S ign  (dynamic) 
t h e  change i n  l i g h t s ,  i f  n o t i c e d ,  was cons ide red  r e a d i l y  under- 
s t a n d a b l e .  A l l  t h e  e x p e r t s  b e l i e v e d  t h a t  t h e  De tec to r  has  good 
promise of g a i n i n g  t h e  conf idence  of t h e  p e d e s t r i a n s  i n  t h e  long run .  
Some members f e l t  t h a t  t h e  two sma l l  l i g h t s  were s u s c e p t i b l e  t o  
vandal ism.  Comments and s u g g e s t i o n s  by t h e  e x p e r t s  i n d i c a t e d  a p re -  
f e r e n c e  f o r  a  l a r g e r  c a b i n e t  f o r  t h e  D e t e c t o r ,  b r i g h t e r  l i g h t s ,  
l a r g e r  i n s t r u c t i o n  s i g n s ,  and exp lana to ry  legends  s t a t i n g  " r ed"  
means "STOP" and "green"  means "WALK." 
The Combination Push Button De tec to r  ( G )  
The m a j o r i t y  of t h e  pane l  members responded q u i t e  f avo rab ly  on 
t h e  va lue  of t h e  De tec to r  w i th  r e s p e c t  t o  t h e  fo l lowing  a s p e c t s :  
a b i l i t y  t o  a t t r a c t  t h e  a t t e n t i o n  of t h e  p e d e s t r i a n s ,  t h e  p r o b a b i l i t y  
of t h e  p e d e s t r i a n  s e e i n g  t h e  i n s t r u c t i o n s  on t h e  D e t e c t o r ,  t h e  
u n d e r s t a n d a b i l i t y  of t h e  i n s t r u c t i o n s ,  and t h e  p r o b a b i l i t y  of t h e  
p e d e s t r i a n  n o t i c i n g  t h e  change i n  t h e  l i g h t e d  message on t h e  De tec to r  
on a c t i v a t i o n .  The v i s i b i l i t y  of t h e  De tec to r  was cons ide red  t o  be 
s l i g h t l y  l e s s  a f t e r  dark  than  i n  d a y l i g h t .  A s  f o r  t h e  e f f e c t i v e n e s s  
of t h e  buzze r ,  a l l  t h e  members f e l t  it u n l i k e l y  t h a t  when t h e  buzzer  
sounded, t h e  p e d e s t r i a n s  s t i l l  w a i t i n g  would unders tand  t h a t  they  
shou ld  push t h e  b u t t o n  a g a i n .  The r e sponses  of t h e  members r e f l e c t e d  
s t r o n g  doubt  about  t h e  p o t e n t i a l  o f  t h e  buzzer  t o  accomplish i t s  
i n t ended  f u n c t i o n .  Some members sugges ted  t h a t  t h e  sound of t h e  
buzzer  be made l o u d e r ,  e s p e c i a l l y  i n  view of t h e  h igh  level.  of t r a f -  
f i c  n o i s e .  One member cons ide red  t h e  s i z e  of t h e  push b u t t o n  t o o  
l a r g e .  The D e t e c t o r ' s  s u s c e p t i b i l i t y  t o  vandal ism was cons ide red  
very  h igh .  I t  was sugges ted  t h a t  vandal-proof b o l t s  be used f o r  
a l l  connec t ions .  
P e d e s t r i a n  Informat ion  and Warnina S ians  ( m )  
A l l  t h e  pane l  members b e l i e v e d  t h a t  t h e  chances of t h e  pedes- 
t r i a n  s e e i n g  t h e  S igns  a r e  good. The v i s i b i l i t y  of t h e  Sign was 
cons ide red  l e s s  s a t i s f a c t o r y  a f t e r  da rk  than  du r ing  t h e  day.  I l l u -  
mina t ion  was sugges ted  f o r  n i g h t  u s e .  The l e t t e r s  of t h e  legend 
were thought  t o  be t o o  s m a l l .  Opinion was n e a r l y  evenly d i v i d e d  
on  whether  t h e  p e d e s t r i a n  would r e a d  t h e  S i g n s ,  The responses  of 
t h e  members about  t h e  v a r i o u s  f e a t u r e s  of t h e  S igns  r e f l e c t e d  s t r o n g  
doubt  about  t h e i r  e f f e c t i v e n e s s .  Some members f e l t  t h a t  t h e r e  was 
too  much in fo rma t ion  t o  comprehend and p e d e s t r i a n s  would t end  t o  
d i s r e g a r d  t h e  S ign .  One member f e l t  t h a t  t h e  S igns  d i d  n o t  look 
l i k e  o f f i c i a l  s i g n s .  F u r t h e r ,  t h e  placement of  t h e  S igns  was con- 
s i d e r e d  t o  be too  h i g h .  
The Pavement Markings ( f )  and P e d e s t r i a n  Chains ( k )  
The pane l  was unanimous t h a t  t h e  des igns  of t h e  Pavement 
1,larkings were a p p r o p r i a t e  i n  terms of a l e r t i n g  t h e  d r i v e r s  t o  t h e  
p re sence  of t h e  crosswalk and t h e  p e d e s t r i a n s  and t o  encouras ing  
g r e a t e r  usage of t h e  c rosswalk  by p e d e s t r i a n s ,  both i n  daytime and 
a f t e r  d a r k .  One e x p e r t  commended t h e  Pavement Markings a s  be ing  
" s u p e r i o r . "  The m a j o r i t y  of t h e  pane l  members cons ide red  the  Pedes- 
t r i a n  Chains an e f f e c t i v e  means of d i r e c t i n g  t h e  p e d e s t r i a n s  toward 
t h e  c ros swa lk ,  bo th  i n  dayt ime and a f t e r  d a r k .  The importance of  
p rope r  maintenance of t h e  cha ins  was po in t ed  o u t .  
The I l l u m i n a t e d  (Pedes t r i an -Ac tua t ed  or S t a t i c )  Crosswalk F i x t u r e  ( A )  
The e x p e r t s  b e l i e v e d  t h a t  t h e  i l l u m i n a t e d  Crosswalk F i x t u r e  was 
q u i t e  l i k e l y  t o  be  e a s i l y  s e e n  by t h e  d r i v e r s ,  p a r t i c u l a r l y  a f t e r  
d a r k .  However, i t  seemed d i f f i c u l t  t o  d i s t i n g u i s h  t h e  legend  i n  
d a y l i g h t .  Some members c o n s i d e r e d  t h e  d e s i g n  o f  t h e  Crosswalk F ix-  
t u r e  u n s a t i s f a c t o r y  and sugges t ed  a  l e g i b i l i t y  d i s t a n c e  o f  500  f e e t  
and b l a c k  on highway ye l low d e s i g n .  I t  was t h e  unanimous o p i n i o n  o f  
t h e  p a n e l  t h a t ,  a t  u n s i g n a l i z e d  s i t e s ,  t h e  a d d i t i o n a l  i l l u m i n a t i o n  
(dynamic)  p rov ided  by t h e  Crosswalk F i x t u r e  and i t s  l egend  was l i k e l y  
t o  a l e r t  t h e  approaching  n i g h t  d r i v e r  t h e  p re sence  o f  t h e  c r o s s -  
walk and t h e  p e d e s t r i a n s .  Th i s  was g e n e r a l l y  c o n s i d e r e d  t o  be  t r u e  
i n  t h e  c a s e  o f  t h e  s t a t i c a l l y  i l . lurninated Crosswalk F i x t u r e  a l s o .  
NO member f e l t  t h a t  t he  d e v i c e  would con fuse  o r  d i s t r a c t  t h e  d r i v e r .  
Most members b e l i e v e d  i t  l i k e l y  t h a t  t h e  n i g h t  p e d e s t r i a n  would 
t h i n k  t h a t  he was beiiig s e e n  b e t t e r  by t h e  d r i v e r s  because  o f  t h e  
i l l u m i n a t e d  Crosswalk F i x t u r e .  Th i s  might ,  some members f e l t ,  c ause  
t h e  p e d e s t r i a n  t o  u se  l e s s  c a u t i o n  i n  c r o s s i n g  t h e  s t r e e t  t h a n  u s u a l .  
The o p i n i o n  was s t r o n g  t h a t  t h e  d e v i c e  would g a i n  t h e  c o n f i d e n c e  o f  
t h e  d r i v e r s  and p e d e s t r i a n s  i n  t h e  l ong  r u n .  No s e r i o u s  chance o f  
damage from vandal i sm was a n t i c i p a t e d .  
The Dynamic ( P e d e s t r i a n - A c t u a t e d )  Amber Beacons ( B )  
Most o f  t h e  e x p e r t s  b e l i e v e d  t h a t  t h e  f l a s h i n g  Amber Beacons 
were l i k e l y  t o  be  e a s i l y  s e e n  by t h e  approaching  d r i v e r s ,  b o t h  day 
and n i g h t .  However, t h e  m a j o r i t y  o f  t h e  p a n e l  f e l t  t h a t  t h e  Amber 
Beacons were n o t  l i k e l y  t o  a l e r t  t h e  approaching  d r i v e r s  t o  t h e  
c ros swa lk  and t h e  p re sence  of t h e  p e d e s t r i a n s .  The d e v i c e s ,  however, 
were n o t  c o n s i d e r e d  as c o n f u s i n g  o r  d i s t r a c t i n g  t o  d r i v e r s .  One 
member commented t h a t  t h e  Beacons were l i k e l y  t o  a l e r t  t h e  d r i v e r  t o  
t h e  p re sence  of t h e  c rosswalk  b u t  n o t  t o  t h e  p r e s e n c e  o f  p e d e s t r i a n s .  
Another  commented t h a t  t h e  d r i v e r s  would t r e a t  t h e  Beacons l i k e  any 
o t h e r  f l a s h i n g  amber l i g h t .  The m a j o r i t y  o f  t h e  members c o n s i d e r e d  
t h e  s i z e ,  p laczment ,  and o r i e n t a t i o n  o f  t h e  Amber Beacons s a t i s f a c -  
t o r y  i n  te rms  of a t t r a c t i n g  t h e  approaching  d r i v e r .  One member 
sugges t ed  t h a t  t h e  Beacons cou ld  be  lowered and s t i l l  m a i n t a i n  t h e i r  
i n t e n d e d  pu rpose .  
The Dynamic (Pedes t r i an - "Ac tua t ed )  Advance Warning S ign  ( C )  
The g e n e r a l  f e e l i n g  o f  t h e  p a n e l  was t h a t  approaching  d r i v e r s  
were l i k e l y  t o  s e e  t h e  a c t i v a t e d  Warning S ign  e a s i l y ,  a l t h o u g h  one 
member exp re s sed  the  o p i n i o n  t h a t  t h e  d e v i c e  d i d  n o t  c o n t r a s t  w i t h  
t h e  v i s u a l  environment  a t  Conner and C o r b e t t .  The m a j o r i t y  of t h e  
p a n e l  b e l i e v e d  t h a t  t h e  Advance Warning S ign  was l i k e l y  t o  a l e r t  t h e  
app roach ing  d r i v e r  t o  t h e  c ros swa lk  and t o  p e d e s t r i a n s .  I t  was t h e  
unanimous o p i n i o n  of t h e  p a n e l  t h a t  it was u n l i k e l y  t h a t  t h e  d r i v e r  
would be  d i s t r a c t e d  by t h e  Advance Warning S i g n .  Half o f  t h e  p a n e l  
members cons ide red  t h e  d e s i g n ,  l egend  and placement  of  t h e  S i g n  a s  
s a t i s f a c t o r y .  One member cou ld  n o t  s e e  t h e  l egend .  Another  sug- 
g e s t e d  b e t t e r  l i g h t i n g  s o  t h a t  t h e  legend  cou ld  be  r e a d  more e a s i l y .  
AS i t  i s ,  a c c o r d i n g  t o  one e x p e r t ,  t h e  l egend  was more l e g i b l e  when 
t h e  f l a s h e r  was o f f .  A comment was made t h a t  t h e  S ign  was p l a c e d  
t o o  c l o s e  t o  t h e  c r o s s i n g .  The o p i n i o n  was n e a r l y  evenly  d i v i d e d  on 
whether  t h e  Advance Warning S ign  would a t t r a c t  v a n d a l s  o r  w i t h s t a n d  
a t t e m p t s  a t  vanda l i sm.  
The I l l u m i n a t e d  (Pedes t r i an -Ac tua t ed  o r  S t a t i c )  Spo t l i -gh t s  (D o r  dl 
The use  o f  t h i s  i n f o r m a t i o n  d e v i c e  was e v a l u a t e d  on ly  a f t e r  
d a r k .  The p a n e l  members were n e a r l y  even ly  d i v i d e d  i n  t h e i r  p r e -  
f e r e n c e  between dynamic and s t a t i c  o p e r a t i o n  of  t h e  S p o t l i q h t s .  The 
o p i n i o n  was ve ry  s t r o n g  t h a t  t h e  a d d i t i o n a l  dynamic i l l u m i n a t i o n  
provided  by t h e  p e d e s t r i a n - a c t u a t e d  S p o t l i g h t s  was l i k e l y  t o  a l e r t  
t h e  approaching  n i g h t  d r i v e r  t o  t h e  p re sence  o f  t h e  c rosswalk  and 
p e d e s t r i a n s  whom t h e  d r i v e r  would s e e  more e a s i l y .  The m a j o r i t y  of  
t h e  p a n e l  members f e l t  it u n l i k e l y  t h a t  t h e  i l l u m i n a t i o n  provided  by 
t h e  S p o t l i g h t s  would con fuse  o r  d i s t r a c t  t h e  d r i v e r s .  One member 
b e l i e v e d  t h a t  t h e  dynamic change i n  i l l u m i n a t i o n  could  a t t r a c t  t h e  
d r i v e r s '  a t t e n t i o n .  Another commented t h a t  t h e  dynamic S p o t l i g h t s  
were good a s  an i l l u m i n a t i n g  d e v i c e ,  b u t  no t  very  p o s i t i v e  a s  a  
c o n t r o l  f o r  d r i v e r s  o r  p e d e s t r i a n s .  However, a n o t h e r  rnernber thought  
t h a t  t h e  s t a t i c a l l y  i l l u m i n a t e d  S p o t l i g h t s  d i d  n o t  p rov ide  a d d i t i o n a l  
l i g h t  t o  t h e  c r o s s i n g .  . A s u g g e s t i o n  was made t h a t  more powerful  
lamps might  be  used t o  make t h e  i n s t a l l a t i o n  more e f f e c t i v e .  
"IODES OF OPERATION 
The J o i n t  Ope ra t i on  of t h e  Dynamic (Pedes t r i an -Ac tua t ed )  Crc~sswalk 
F i x t u r e  ( A ) ,  T r a f f i c  S i g n a l ,  Pavement Markings ( f )  and P e d e s t r i a n  
Chains  ( k )  a t  a  Mid-Block Crosswalk 
Opinion was n e a r l y  even ly  d i v i d e d  on t h e  d e s i r a b i l i t y  of  u s i n g  
t h e  Crosswalk F i x t u r e  i n  a d d i t i o n  t o  t h e  T r a f f i c  S i g n a l ,  Pavement 
Markings and P e d e s t r i a n  Chains .  One member of  t h e  p a n e l  commented 
t h a t  t h e  use  of t h e  Crosswalk F i x t u r e  w i t h  t h e  T r a f f i c  S i g n z l  would 
be s u p e r f l u o u s  i n  o r d i n a r y  c i r c u m s t a n c e s ,  b u t  a t  h igh  pedes t . r ian  
volume s i t e s  w i t h  environments  l i k e  a t  Cass and Kirby ,  it seemed 
war ran t ed .  Most of t h e  e x p e r t s  h e l d  t h e  view t h a t  t h e  dynamica l ly  
i l l u m i n a t e d  Crosswalk F i x t u r e  was l i k e l y  t o  h e l p  reduce  t h e  r a t e  o f  
d r i v e r  v i o l a t i o n s  of  t h e  r e d  s igna l . ,  a l t hough  t h i s  e f f e c t  was pro-  
bab ly  l e s s  a t  n i g h t .  The o p e r a t i o n a l  t ime  parameters  of t h e  informa- 
t i o n  sys tem were cons ide red  s a t i s f a c t o r y .  The p a n e l  was unanimous 
t h a t  d u r i n y  dayt ime,  t h e  lit Crosswalk F i x t u r e  was u n l i k e l y  t o  cause  
p e d e s t r i a n s  t o  use  l e s s  c a u t i o n  i n  c r o s s i n g  t h e  s t r e e t  t han  they  
wovld o n l y  w i t h  t h e  T r a f f i c  S i g n a l ;  b u t  t h e  m a j o r i t y  of  t h e  members 
f e l t  i t  l i k e l y  under  a f t e r - d a r k  c o n d i t i o n s .  The o p i n i o n  was very  
s t r o n g  t h a t  t h e  i n f o r m a t i o n  sys tem would c o n t r i b u t e  t o  p e d e s t r i a n  
s a f e t y  and g a i n  t h e  c o n f i d e n c e o f  d r i v e r s  and p e d e s t r i a n s  i n  t h e  lonq 
r u n .  F i v e  o u t  of  s i x  e x p e r t s  f e l t  t h a t  t h e  mode o f  o p e r a t i o n  of t h e  
sys tem was s a t i s f a c t o r y .  The cumula t ive  s c o r e s  r e c e i v e d  by t h i s  
mode o f  o p e r a t i o n  were 2 2  and 2 7  o u t  of  30 f o r  t h e  day and a f t e r -  
da rk  c o n d i t i o n s ,  r e s p e c t i v e l y .  However, one member commented t h a t  
"A d i r e c t  d r i v e r  c o n t r o l  i n  conjunct . ion w i t h  t h e  c rosswalk  s i q n  was 
much more e f f e c t i v e . "  
The Kiqht  Ope ra t i on  of t h e  Dynamic ( P e d e s t r i a n - A c t u a t e d )  S ~ o t l i u h t s  . 2 - 
(D) A S - a    ode o f  Ope ra t i on  o f  t h e  In fo rma t ion  System a t  an LJnsig- 
n a l i z e d  Mid-Block Crosswalk 
This  mode of  o p e r a t i o n  was e v a l u a t e d  on ly  a f t e r  d a r k .  Half o f  
t h e  pariel  members h e l d  t h e  view t h a t  t h e  d r i v e r  would usual1.y y i e l d  
t h e  r igh t -of -way t o  p e d e s t r i a n s  when t h e  S p o t l i g h t s  were i l l - umina t ed ;  
t h e  r e s t  b e l i e v e d  t h a t  t h e  d r i v e r  would r a r e l y  do s o .  The m a j o r i t y  
of t h e  members were of  t h e  o p i n i o n  t h a t ,  i f  t h e  approaching  d r i v e r  
saw t h e  i n f o r m a t i o n  sys tem going  o f f ,  he  would e i t h e r  have more 
d i f f i c u l t y  i n  s e e i n g  p e d e s t r i a n s  i n  t h e  c rosswalk  and/or  b e l i e v e  
t h a t  he no l o n g e r  need be  concerned w i t h  p e d e s t r i a n s  a t  t h e  c r o s s -  
walk.  Only a  few members f e l t  t h a t  t h e  d r i v e r  would f e e l  confused 
o r  d i s t r a c t e d  under  such c i r cums tances .  The p a n e l  was unanimous 
t h a t  t h e  p e d e s t r i a n s  were q u i t e  l i k e l y  t o  t h i n k  t h a t  t hey  were s een  
b e t t e r  by t h e  d r i v e r  because  of  t h e  i l l u m i n a t e d  S p o t l i g h t s .  Never- 
t h e l e s s ,  t h e  m a j o r i t y  of  t h e  members t hough t  i t  unlike1.y t h a t  t h e  
i l l u m i n a t e d  S p o t l i g h t s  would cause  t h e  p e d e s t r i a n s  t o  use  l e s s  
c a u t i o n  i n  c r o s s i n g  t h e  s t r e e t  a f t e r  da rk  t han  they  u s u a l l y  would. 
The o p i n i o n  was unanimous t h a t  t h i s  mode o f  o p e r a t i o n  was l i k e l y  t o  
c o n t r i b u t e  t o  p e d e s t r i a n  s a f e t y  a t  t h e  c rosswalk  a f t e r  d a r k .  The 
m a j o r i t y  of  t h e  members a l s o  t hough t  t h a t  t h i s  mode o f  o p e r a t i o n  a s  
a  n i g h t  i n f o r m a t i o n  sys tem was l i k e l y  t o  g a i n  t h e  con f idence  of  
d r i v e r s  and p e d e s t r i a n s .  F i v e  o u t  o f  t h e  s i x  e x p e r t s  cons ide red  
t h e  mode o f  o p e r a t i o n  o f  t h e  sys tem s a t i s f a c t o r y .  The o p e r a t i o n a l  
t ime  pa rame te r s  were cons ide red  s a t i s f a c t o r y  by a l l  p a n e l  members. 
The Night  Ope ra t i on  of  t h e  Dynamic ( P e d e s t r i a n - A c t u a t e d )  Crosswalk 
F i x t u r e  ( A )  a s  a  Mode of  Ope ra t i on  of  t h e  In fo rma t ion  System a t  an 
Unsianal i .zed Mid-Block Crosswalk 
Only one member of t h e  p a n e l  b e l i e v s d  t h a t  t h e  d r i v e r  would 
u s u a l l y  y i e l d  t h e  r ight-of-way t o  p e d e s t r i a n s  when t h e  Crosswalk 
F i x t u r e  was i l l u m i n a t e d ;  a l l  t h e  o t h e r s  h e l d  t h e  view t h a t  t h e  
d r i v e r s  would r a r e l y  do s o .  The m a j o r i t y  of t h e  e x p e r t s  were of  t h e  
o p i n i o n  t h a t ,  i f  t h e  approaching  d r i v e r  s e e s  t h e  i n f o r m a t i o n  system 
going  o f f ,  he  would e i t h e r  have more d i f f i c u l t y  i n  s e e i n g  t h e  
p e d e s t r i a n s  i n  t h e  c rosswalk  and/or  b e l i e v e  t h a t  he  i s  no l o n g e r  
r e q u i r e d  t o  be  p a r t i c u l a r l y  concerned w i t h  p e d e s t r i a n s  i n  t h e  c r o s s -  
walk; o n l y  one member f e l t  t h a t  t h e  d r i v e r  would f e e l  confused o r  
d i s t r a c t e d  under  such c i r cums tances .  The o p i n i o n  was very  s t r o n g  
t h a t  t h e  n i g h t  p e d e s t r i a n s  were l i k e l y  t o  t h i n k  t h a t  t hey  were s e e n  
b e t t e r  by t h e  d r i v e r s  because  of  t h e  i l l u m i n a t e d  Crosswalk F i x t u r e .  
Y e v e r t h e l e s s ,  f o u r  o u t  of  t h e  s i x  p a n e l  members thought  i t  l i k e l y  
t h a t  t h e  i l l u m i n a t e d  Crosswalk F i x t u r e  would cause  t h e  p e d e s t r i a n s  
t o  u se  less c a u t i o n  i n  c r o s s i n g  t h e  s t r e e t  t han  they  u s u a l l y  would. 
The m a j o r i t y  o f  t h e  members b e l i e v e d  t h a t  t h i s  mode o f  o p e r a t i o n  i s  
l i k e l y  t o  c o n t r i b u t e  t o  p e d e s t r i a n  s a f e t y  a t  t h e  c rosswalk  and g a i n  
t h e  con f idence  of d r i v e r s  and p e d e s t r i a n s  i n  t h e  l ong  r u n .  However, 
it r e c e i v e d  on ly  moderate  a p p r e c i a t i o n  from t h e  p a n e l  a s  ev idenced  
by t h e  cumula t ive  s c o r e s  of  1 9  1 / 2  r e c e i v e d  by i t  o u t  of 3 0 .  
The Ope ra t ion  of  t h e  Dynamic Amber Beacons ( B )  a s  a  Node of Ope ra t i on  
of  t h e  In fo rma t ion  System a t  Uns iqna l i zed  Crosswalks 
The o p i n i o n s  of  t h e  p a n e l  members were ve ry  d i v e r g e n t  on t h e  
p o s s i b l e  r e sponses  of a  dayt ime d r i v e r  who s e e s  t h e  a c t i v a t e d  
i n f o r m a t i o n  sys tem.  One member b e l i e v e d  t h a t  t h e  d r i v e r  would 
e x p e c t  t o  s e e  a  p e d e s t r i a n  i n  t h e  v i c i n i t y  of  t h e  c ros swa lk .  Another 
t h o u g h t  t h a t  t h e  d r i v e r  would f e e l  t h a t  h i s  d r i v i n g  t a s k  i s  made more 
d i f f i c u l t  by t h e  i n f o r m a t i o n  d i s p l a y s .  A t h i r d  o p i n i o n  was t h a t  t h e  
d r i v e r  would f i n d  i t  easy  t o  e v a l u a t e  t h e  meaning of  t h e  i n fo rma t ion  
d i s p l a y s .  The o p i n i o n  was very  s t r o n g  t h a t  when t h e  Amber Beacons 
a r e  i l l u m i n a t e d ,  t h e  d r i v e r s  would r a r e l y  y i e l d  t h e  r ight-of-way t o  
p e d e s t r i a n s .  The m a j o r i t y  of  t h e  e x p e r t s  were of t h e  op in ion  t h a t ,  
i f  t h e  approaching  d r i v e r  s e e s  t h e  i n f o r m a t i o n  sys tem going  o f f ,  he  
would b e l i e v e  t h a t  he i s  no l o n g e r  r e q u i r e d  t o  be p a r t i c u l a r l y  con- 
cerned  w i t h  p e d e s t r i a n  s a f e t y  a t  t h e  c ros swa lk .  One member who d i d  
n o t  s h a r e  t h i s  view commented t h a t  t h e  Beacons w i l l  a t t r a c t  a t t e n t i o n  
t o  t h e  l o c a t i o n ,  b u t  may n o t  be  a s s o c i a t e d  w i t h  p e d e s t r i a n s .  The 
m a j o r i t y  o f  t h e  members h e l d  t h e  view t h a t  t h e  Amber Beacons a r e  
u n l i k e l y  t o  c o n t r i b u t e  t o  p e d e s t r i a n  s a f e t y  a t  t h e  c rosswalk  and 
g a i n  t h e  con f idence  of  d r i v e r s  and p e d e s t r i a n s  i n  t h e  long  r u n .  The 
Amber Beacons a s  a  mode of  o p e r a t i o n  o f  t h e  i n f o r m a t i o n  system 
r e c e i v e d  only  less t h a n  medium a p p r e c i a t i o n  from t h e  p a n e l  a s  i s  
ev idenced  by t h e  cumula t ive  s c o r e s  of  7 1/2 and 1 0  1 / 2  o u t  of 30 
r e c e i v e d  by t h e  day o p e r a t i o n  and t h e  n i g h t  o p e r a t i o n ,  r e s p e c t i v e l y .  
The Daytime Opera t ion  of  t h e  Dynamic Advance Warning S ign  ( C )  a s  a  
Mode of  Ope ra t i on  of t h e  In fo rma t ion  System a t  an Uns igna l i zed  
Crosswalk 
The m a j o r i t y  of  t h e  p a n e l  b e l i e v e d  t h a t  t h e  Advance Warning 
S i g n  i s  u n l i k e l y  t o  c o n t r i b u t e  t o  p e d e s t r i a n  s a f e t y  a t  t h e  c r o s s -  
walk and g a i n  t h e  con f idence  o f  d r i v e r s  i n  t h e  l ong  r u n .  I t  seemed 
t o  one e x p e r t  t h a t  m o t o r i s t s  would n o t  r e a c t  f a v o r a b l y  t o  i t .  He 
though t  t h e  S ign  i s  i n e f f e c t i v e .  
Nearly h a l f  of t h e  p a n e l  f e l t  t h a t ,  hav ing  s e e n  t h e  a c t i v a t e d  
i n f o r m a t i o n  system, t h e  d r i v e r  would e x p e c t  t o  s e e  a  p e d e s t r i a n  
w i t h i n  t h e  v i c i n i t y  of t h e  c ros swa lk .  One member q u a l i f i e d  t h i s  
r e s p o n s e  s t a t i n g  i t  t o  be  t r u e  i f  t h e  d r i v e r  saw t h e  systerr go on.  
The r e s t  o f  t h e  p a n e l  exp re s sed  d i v e r g e n t  o p i n i o n s  on t h i s  p o i n t .  
One member b e l i e v e d  t h a t  t h e  d r i v e r  would f i n d  i t  easy  t o  e v a l u a t e  
t h e  meaning o f  t h e  i n f o r m a t i o n  d i s p l a y s .  Another t hough t  t h a t  t h e  
m o t o r i s t  would look  f o r  unusua l  c r o s s  t r a f f i c .  The p a n e l  was unani-  
mous t h a t  t h e  i l l u m i n a t e d  i n f o r m a t i o n  sys tem i s  u n l i k e l y  t o  confuse  
o r  d i s t r a c t  t h e  d r i v e r s .  A l l  t h e  members b e l i e v e d  t h a t  t h e  n i q h t  
d r i v e r  would r a r e l y  y i e l d  t h e  r ight-of-way t o  t h e  p e d e s t r i a n s  when 
t h e  i n f o r m a t i o n  sys tem i s  lit, w h i l e  o n l y  two e x p e r t s  t hough t  t h a t  
t h e  m o t o r i s t  would do s o  i n  dayt ime.  The f e e l i n g  was n e a r l y  unani -  
mous t h a t ,  i f  t h e  approaching  d r i v e r  saw t h e  i n f o r m a t i o n  sys tem go 
o f f ,  he  would b e l i e v e  t h a t  h e  i s  no l o n g e r  r e q u i r e d  t o  be  p a r t i -  
c u l a r l y  concerned w i t h  p e d e s t r i a n  s a f e t y  a t  t h e  c ros swa lk .  The 
m a j o r i t y  of  t h e  members h e l d  t h e  view t h a t  t h e  a c t i v a t e d  i n f o r m a t i o n  
sys tem i s  u n l i k e l y  t o  c a u s e  t h e  p e d e s t r i a n s  t o  u se  less c a u t i o n  i n  
c r o s s i n g  t h e  s t r e e t  t han  t h e y  would do w i t h o u t  them. The g e n e r a l  
f e e l i n g  was ve ry  s t r o n g  t h a t  t h e  j o i n t  o p e r a t i o n  o f  t h e  p e d e s t r i a n -  
a c t u a t e d  Amber Beacons and Advance Warning S ign  a s  a  mode of  opera-  
t i o n  o f  t h e  i n f o r m a t i o n  sys tem i s  u n l i k e l y  t o  c o t r i b u t e  t o  pedes- 
t r i a n  s a f e t y  a t  t h e  c rosswalk  and g a i n  t h e  con f idence  o f  d r i v e r s  and 
p e d e s t r i a n s .  The mode r e c e i v e d  cumula t ive  s c o r e s  of on ly  11 and 
1 0  1 / 2  o u t  o f  30 f o r  t h e  dayt ime and a f t e r  da rk  o p e r a t i o n s ,  
r e s p e c t i v e l y .  
The Night t ime J o i n t  Ope ra t i on  o f  t h e  Dynamic Amber Beacons ( B )  and 
~ l l u m i n a t e d  S p o t l i g h t s  ( d )  w i t h  t h e  Crosswalk F i x t u r e  Assumed t o  be 
Replaced by ~ e f l e c t o r i z e d  S t a t i c  S i g n  a t  Uns igna l i zed  Crosswalks - 
Four of t h e  s i x  e x p e r t s  f e l t  t h a t  hav ing  s e e n  t h e  a c t i v a t e d  
i n f o r m a t i o n  sys tem,  t h e  d r i v e r  would e x p e c t  t o  s e e  a  p e d e s t r i a n  i n  
t h e  v i c i n i t y  of  t h e  c ros swa lk .  One member q u a l i f i e d  t h i s  r e s p o n s e  
s t a t i n g  it t o  be  t r u e  i f  t h e  d r i v e r  saw t h e  dynamic p a r t  o f  t h e  
i n f o r m a t i o n  system yo on .  A d i f f e r e n t  o p i n i o n  was t h a t  t h e  d r i v e r  
would look  f o r  t r a f f i c  h a z a r d s .  Another view was t h a t  t h e  d r i v e r  
would c o n t i n u e  t o  d r i v e  on through ( a p p a r e n t l y  w i t h  no s p e c i a l  
r e a c t i o n ) .  A l l  members b e l i e v e d  t h a t  t h e  i n f o r m a t i o n  sys tem was 
u n l i k e l y  t o  confuse  o r  d i s t r a c t  t h e  d r i v e r s .  However, one e x p e r t  
r eco rded  h i s  o b s e r v a t i o n  t h a t  a  cab  d r i v e r  was confused  and p a i d  
l i t t l e  a t t e n t i o n  t o  t h e  i n f o r m a t i o n  sys tem.  Another  o p i n i o n  was t h a t  
t h e  i n f o r m a t i o n  system had no e f f e c t  on t h e  d r i v e r .  I t  was t h e  
unanimous view of the p a n e l  t h a t ,  when t h e  i n f o r m a t i o n  sys tem i s  
i l l u m i n a t e d ,  t h e  d r i v e r s  would r a r e l y  y i e l d  t h e  r igh t -of -way t o  
p e d e s t r i a n s .  The e n t i r e  p a n e l  b e l i e v e d  t h a t ,  i f  t h e  app roach ing  
d r i v e r  saw t h e  f l a s h i n g  Amber Beacons go ing  o f f ,  he would b e l i e v e  
t h a t  he i s  no l o n g e r  r e q u i r e d  t o  be  p a r t i c u l a r l y  concerned w i t h  
p e d e s t r i a n  s a f e t y  a t  tile c ros swa lk .  The m a j o r i t y  o f  t h e  members 
h e l d  t h e  view t h a t  t h e  a c t i v a t e d  i n f o r m a t i o n  sys tem i s  u n l i k e l y  t o  
c a u s e  p e d e s t r i a n s  t o  u se  l e s s  c a u t i o n  i n  c r o s s i n p  t h e  s t r e e t  a f t e r  
d a r k  t han  they  u s u a l l y  wou.l.d, a l t h o u g h  two members c o n s i d e r e d  i t  
l i k e l y .  The o p i n i o n  was even ly  d i v i d e d  on whether  t h e  i n f o r m a t i o n  
sys tem was l i k e l y  t o  c o n t r i b u t e  t o  p e d e s t r i a n  s a f e t y  a t  t h e  c r o s s -  
walk a f t e r  d a r k .  Two-thirds  of  t h e  p a n e l  b e l i e v e d  t h a t  t h i s  mode 
o f  o p e r a t i o n  i s  u n l i k e l y  t o  g a i n  t h e  con f idence  of  d r i v e r s  and 
p e d e s t r i a n s .  Th i s  mode o f  o p e r a t i o n  r e c e i v e d  a  cumula t ive  s c o r e  o f  
o n l y  1 2  o u t  o f  3 0 .  
The Night t ime J o i n t  Ope ra t i on  of  t h e  Dynamic Crosswalk F i x t u r e  ( A )  
and Amber Beacons (B) a t  Uns iqna l i zed  Crosswalks 
Two-thirds  of  t h e  p a n e l  b e l i e v e d  t h a t ,  hav ing  s e e n  t h e  a c t i v a t e d  
i n f o r m a t i o n  sys tem,  t h e  n i g h t  d r i v e r  would e x p e c t  t o  s e e  a  p e d e s t r i a n  
i n  t h e  v i c i n i t y  of  t h e  c ros swa lk .  One o f  t h o s e  who s h a r e d  t h i s  
b e l i e f  a l s o  e x p r e s s e d  t h e  view t h a t  t h e  d r i v e r s  would f i n d  i t  easy  t o  
e v a l u a t e  t h e  meaning of  t h e  i n f o r m a t i o n  d i s p l a y .  A l l  members t hough t  
t h a t  t h e  i n f o r m a t i o n  sys tem i s  u n l i k e l y  t o  con fuse  o r  d i s t r a c t  t h e  
d r i v e r s .  Two-thirds of  t h e  p a n e l  h e l d  t h e  view t h a t  t h e  d r i v e r  
would r a r e l y  y i e l d  t h e  r igh t -of -way t o  p e d e s t r i a n s  when t h e  informa- 
t i o n  sys tem i s  i l l u m i n a t e d .  Two p o s s i b l e  r e s p o n s e s  on t h e  p a r t  o f  
t h e  d r i v e r  were expec t ed  i f  he saw t h e  i n f o r m a t i o n  d i s p l a y s  go ing  
o f f .  A l l  members f e l t  t h a t  t h e  d r i v e r  would b e l i e v e  t h a t  he  i s  no 
l o n g e r  r e q u i r e d  t o  he  p a r t i c u l a r l y  concerned w i t h  p e d e s t r i a n  s a f e t y  
a t  t h e  c ros swa lk .  Half  of t h e  p a n e l  a l s o  cons ide red  i t  l i k e l y  
t h a t  t h e  d r i v e r  would have more d i f f i c u l t y  i n  s e e i n g  p e d e s t r i a n s  i n  
t h e  c r o s s w a l k .  The opinion was evenly  d i v i d e d  on whether  t h e  a c t i -  
v a t e d  i n f o r m a t i o n  sys tem was l i k e l y  t o  c a u s e  t h e  p e d e s t r i a n s  t o  u s e  
l e s s  c a u t i o n  i n  c r o s s i n g  t h e  s t r e e t  a f t e r  d a r k  t h a n  they  u s u a l l y  
would. One member cons ide red  i t  u n l i k e l y  because  o f  t h e  h i g h  speed 
o f  v e h i c u l a r  t r a f f i c  a t  t h e  s i t e .  The o p i n i o n  was ve ry  s t r o n g  t h a t  
t h i s  mode o f  o p e r a t i o n  i s  1- ike ly  t o  c o n t r i b u t e  t o  p e d e s t r i a n  s a f e t y  
a t  t h e  c ros swa lk  a f t e r  d a r k  and g a i n  t h e  c o n f i d e n c e  of d r i v e r s  and 
p e d e s t r i a n s .  The mode r e c e i v e d  a  cumula t ive  s c o r e  o f  20 1 / 2  o u t  of  
3 0 .  A s u g g e s t i o n  was made t o  use  a more improved ( s i l h o u e t t e )  
l i g h t i n g  i f  possib1.e .  
The N i g h t t i m e  J o i n t  O p e r a t i o n  of  t h e  Dynamic Crosswalk  F i x t ~ r e  ( A ) ,  
Amber Beacons ( B ) ,  and Advance Warning S i g n  ( C )  a t  U n s i g n a l i z e d  
Crosswalks  
Two- th i rds  o f  t h e  p a n e l  b e l i e v e d  t h a t ,  h a v i n g  s e e n  t h e  a c t i v a t e d  
i n f o r m a t i o n  s y s t e m ,  t h e  n i g h t  d r i v e r  would e x p e c t  t c  s e e  a  p e d e s t r i a n  
i n  t h e  v i c i n i t y  o f  t h e  c r o s s w a l k .  One o f  t h o s e  who s h a r e d  t h i s  
b e l i e f  and a n o t h e r  who d i d  n o t  e x p r e s s e d  t h e  view t h a t  t h e  d r i v e r s  
would f i n d  i t  e a s y  t o  e v a l u a t e  t h e  meaning o f  t h e  i n f o r m a t i o n  d i s -  
p l a y s .  Another  member commented t h a t  t h e  l e g e n d  on t h e  Advance 
Warning S i g n  was t o o  h a r d  t o  r e a d  and t h a t  t h e  Crosswalk  F i x t u r e  
a p p e a r s  s m a l l .  The p a n e l  was unanimous t h a t  t h e  i l l u m i n a t e t l  i n f o r -  
m a t i o n  s y s t e m  i s  u n l i k e l y  t o  c o n f u s e  o r  d i s t r a c t  d r i v e r s .  TWO- 
t h i r d s  o f  t h e  p a n e l  b e l i e v e d  t h a t  t h e  d r i v e r  would r a r e l y  y i e l d  
t h e  r igh t -o f -way  t o  p e d e s t r i a n s  when t.he i n f o r m a t i o n  s y s t e m  i s  
i l l u m i n a t e d ;  t h e  r e s t  t h o u g h t  t h a t  t h e  d r i v e r  would u s u a l l y  do s o .  
Two p o s s i b l e  r e s p o n s e s . o n  t h e  p a r t  o f  t h e  d r i v e r  were  expec:ed i f  he  
saw t h e  i n f o r m a t i o n  d i s p l a y s  g o i n g  o f f .  A l l  members f e l t  t h a t  t h e  
d r i v e r  would b e l i e v e  t h a t  he  i s  no l o n g e r  r e q u i r e d  t o  b e  p a r t i c u l a r l y  
concerned  w i t h  p e d e s t r i a n  s a f e t y  a t  t h e  c r o s s w a l k .  Two- th i rds  of  t h e  
p a n e l  a l s o  c o n s i d e r e d  i t  l i k e l y  t h a t  t h e  d r i v e r  would have  more 
d i f f i c u l t y  i n  s e e i n g  p e d e s t r i a n s  i n  t h e  c r o s s w a l k .  The o p i n i o n  was 
e v e n l y  d i v i d e d  on w h e t h e r  t h e  a c t i v a t e d  i n f o r m a t i o n  s y s t e m  was l i k e l y  
t o  c a u s e  t h e  p e d e s t r i a n s  t o  u s e  l e s s  c a u t i o n  i n  c r o s s i n g  t h e  s t r e e t  
a f t e r  d a r k  t h a n  t h e y  u s u a l l y  would .  The o p i n i o n  was v e r y  s t r o n g  
t h a t  t h i s  m ~ d e  o f  o p e r a t i o n  i s  l i k e l y  t o  c o n t r i b u t e  t o  p e d e s t r i a n  
s a f e t y  a t  t h e  c r o s s w a l k  a f t e r  d a r k  and g a i n  t h e  c o n f i d e n c e  o f  
d r i v e r s  and p e d e s t r i a n s .  The i m p o r t a n c e  o f  s u f f i c i e n t  e d u c a t i o n  
and p u b l i c i t y  was p o i n t e d  o u t  by one  member. The mode r e c e l v e d  a 
c u m u l a t i v e  s c o r e  o f  21 o u t  o f  3 0 .  One member ment ioned t h a t  h i s  
s c o r i n g  was b a s e d  on t h e  assumpt ion  t h a t  t h e  Advance Warning S i g n  
c a n  b e  r e a d .  
The N i g h t t i : n e  J o i n t  O p e r a t i o n  of  t h e  1 l l .urninated ( S t a t i c )  Crosswalk  
F i x t u r e  ( a )  and t h e  Dynamic Amber Beacons ( B )  and Advance Warning --
S i g n  ( C )  a t  U n s i g n a l i z e d  Crosswalks  
Two- th i rds  o f  t h e  p a n e l  b e l i e v e d  t h a t ,  h a v i n g  s e e n  t h e  a c t i v a t e d  
i n f o r m a t i o n  s y s t e m ,  t h e  n i g h t  d r i v e r  would e x p e c t  t o  s e e  a  p e d e s t r i a n  
i n  t h e  v i c i n i t y  o f  t h e  c r o s s w a l k .  Half  o f  t h o s e  who s h a r e d  t h i s  
b e l i e f ,  and two o t h e r s  who d i d  n o t ,  e x p r e s s e d  t h e  view t h a t  t h e  
d r i v e r s  would f i n d  i t  e a s y  t o  e v a l u a t e  t h e  meaning o f  t h e  in fo rma-  
t i o n  d i s p l a y s .  The p a n e l  was unanimous t h a t  t h e  i l l u m i n a t e d  i n f o r -  
m a t i o n  s y s t ~ m  i s  u n l i k e l y  t o  c o n f u s e  o r  d i s t r a c t  t h e  d r i v e r s .  Two- 
t h i r d s  o f  t h e  p a n e l  b e l i e v e d  t h a t  t h e  d r i v e r  would r a r e l y  y i e l d  t h e  
r i g h t - o f - w a y  t o  p e d e s t r i a n s  when t h e  i n f o r m a t i o n  s y s t e n .  i s  i - l lumin-  
a t e d ;  t h e  r e s t  t h r o u g h t  t h a t  t h e  d r i v e r  would u s u a l l y  dn s o .  T:A'O- 
t h i r d s  c f  t h e  p a n e l  f e l t  t h a t ,  i f  t h e  a p p r o a c h i n g  d i r v e r  saw t h e  
dynamic par.: o f  t h e  i n f o r m a t i o n  s y s t e m  g o i n g  o f f ,  he  would b e l i e v e  
t ihat  he  i s  no l o n g e r  r e q u i r e d  t o  be  p a r t i c u l a r l y  concerned  w i t h  
p e d e s t r i a n  s a f e t y  a t  t h e  c r o s s w a l k .  One member t h o u g h t  tha t .  t h e  
d r i v e r  woult3 f e e l  c o n f u s e d  o r  d i s t r a c t e d  under  s u c h  c i r c u m s t . a n c e s .  
'The o p i n i o n  was e v e n l y  d i v i d e d  on w h e t h e r  t h e  s t a t i c  o r  a c t i v a t e d  
i n f o r m a t i o n  s y s t e m  was l i k e l y  t o  c a u s e  t h e  p e 6 e s t r i a r . s  t o  uze l e s s  
c a u t i o n  i n  c r o s s i n g  t h e  s t r e e t  a f t e r  d a r k  t h a n  t h e y  u s u a l l y  wou1.d. 
?'he o p i n i o n  was v e r y  s t r o r i g  t h a t  t h i s  mode o f  o p e r a t i o n  was l i k e l y  
t c  c o n t r i b u t e  t o  p e d e s t r i a n  s a f e t y  a t  t h e  c r o s s w a l k  a f t e r  d c r k  a n d  
g a i n  t h e  c o n f i d e n c e  o f  d r i v e r s  and ~ e d e s t r i a n s  i n  t h e  l o n g  r u n .  The 
mode r e c e i v e d  a  c u m u l a t i v e  s c o r e  o f  2 2  1/2 o u t  of  3 0 .  
The p a n e l  e v a l u a t . i o n  s t u d y  q u e s t i o n n a i r e  was clzsigned t o  e n a b l e  
t h e  e x p e r t s  t o  s y s t e : n a t i c a l l y  e v a l u a t e  t h e  v a r i o u s  a s p e c t s  of t h e  
~ n f o r m a t i o r ,  clevices and modes o f  o p e r a t i o n  from t h e  v i e w p o i n t s  o f  
b o t h  d r i v e r s  and t h e  p6di is . t r iar . s .  The dynamic ( p e d e s t r i a r l - a c  t u a  t ea !  
a a t u r e  o f  t h e  d i s p l a y s  and t h e  a d d i t i o n a l  i l l u m i n a t i o n  a t  t h e  c r o s s -  
walk  p r o v i d e d  by t h e  i n f o r m a t i o n  sys tems  were  p a r t i c u l a r l y  appre -  
c i a t e d  by t h e  p a n e l .  The dynamic n a t u r e  o f  t h e  d i s p l a y s  was con- 
s i d e r e d  e f f e c t i v e  i n  c a t c h i n g  t h e  a t t e n t i o n  o f  t h e  d r i v e r s  and 
p e d e s t r i a n s .  I t   as a l s o  b e l i e v e d  t h a t  t h e  a d d i t i o n a l  i l l l ~ m i n a t i o n  
would b o t h  he1.p d r i v e r s  s e e  p e d e s t r i a n s  b e t t e r  and c a u s e  p e d e s t r i a n s  
t o  b e l i e v e  i t  was s o  w i t h  t h e  r e s u l t  t h a t  p e d e s t r i a n s ,  i n  some c a s e s ,  
would use  l e s s  c a u t i o n  w h i l e  c r o s s i n g .  The most  s i g n i f i c a n t  a d v e r s e  
e f f e c t  p a i n t e d  o u t  by the e x p e r t s  was t h a t  t h e  P e d e s t r i a n  Informa-  
t i o n  and Warning Sigris (rn) seemed i n c a p a b l e  of  e l in i i r !a t iny t h e  
chance  of  a  p e d e s t r i a n  b e l i e v i n g  t h a t  c a r s  vrould s t o p  f o r  him. 
AnotkLer major  drawback was t h a t  i f  t h e  a p p r o a c h i n q  d r i v e r  s e e s  t h e  
i n f o r m a t i o n  s y s t e m  goincj o f f ,  lie would e i t h e r  have more d i f f i c u l t y  
i n  s e e i n g  t h e  p e d e s t r i a n s  and /o r  b e l i e v e  t h a t  he  i s  no l o n g e r  
r e q u i r e d  t.o be  p a r t i c u l a r l y  concerned  with p e d e s t r i a n s  a t  t h e  c r o s s -  
w a l k .  I n  s p i t e  o f  t h e s e ,  t h e  modes o f  o p e r a t i o n  o f  t h e  i n f o r m a t i o n  
s y s t e m  which were  dynamic i n  n a t u r e  and i l l u m i n a t e d  t h e  c r o s s w a l k  
were  b e l i e v e d  t o  be  c a p a b l e  o f  c o n t r i b u t i n g  t o  p e d e s t r i a n  s a f e t y  and 
g a i n i n g  t h e  c o n f i d e n c e  of  d r i v e r s  and p e d e s t r i a n s  i n  t h e  long  r u n .  
The L i g h t e d  Push B u t t o n  D e t e c t o r  ( r )  w i t h  i t s  dynamic l i g h t s  was 
c o n s i d e r e d  mGre e f f e c t i v e  t h a n  t h e  c o n v e n t i o n a l  t y p e  o f  push b u t t o n  
d e t e c t o r .  The combina-cion Push B u t t o n  D e t e c t o r  ( G j ,  however,  
r e c e i - ( ~ e d  l e s s  a ~ p r e c i a t i o n  b e c a u s e  t h e  p o t e n t - i a l  of  i t s  b u z z e r  t o  
accomplish thi-; i r i  t ended f u n c t i o n  was s t r o n g 1  y d o u b t e d .  'The dynamic 
i p c d e s t r i a r l - - a c t u a t e d )  Arnbzr Bsacons ( B )  were  e v a l u a t e d  a s  i n e f f e c -  
, * .-,rT.re i n  a l e r t i l l y  t h e  app1:naching d r i v e r s  t o  t h e  c ross \ - ra lk  and t h e  
l jreserlcz of t h e  pedes  tr j-aris  . A p p r e c i a t i o n  f o r  t h e  Zebra Pavement 
Markings (1.) and PedesI;i:j.an Chains  (I;) was v e r y  h i q h .  A1 l t h e  
o t h e r  i n f o r n : a t i o n  d e v i c e s  were  commended f o r  t h e i r  a b i l i t y  t o  a l e r t  
t h e  d r i v e r s  t o  t h e  p o s s i b l e  h a z a r d  a t  t h e  c r o s s w a l k  and /o r  p r o v i d e  
a d d l t i o n a i  illumination enhanc ing  t h e  v i s i b i l i t y  o f  t h e  p e d e s t r i a n s .  
The p r e f e r e n c e s  were  even between u s i n g  o r  n o t  u s i n g  t h e  
dynamic Crosswa1.k F i x t u r e  ( A )  a t  s i g n a l i z e d  i n t e r s e c t i o r i s .  The 
p o t e n t i a l  of  t h e  Crosswalk  F i x t u r e  t o  he1.p r e d u c e  t h e  r a t e  o f  d r i v e r  
v o i 1 , a t i o n s  cf  t h e  red s i g n a l .  was r e c o g n i z e d .  
The n i g h t  o p e r a t i o n  o f  t h e  dyriamic ( p e d e s t r i a n - a c t u a t e d )  Spo t -  
l i q h t s  (13) a s  a  mode of  o p e r a t i o n  of  t h e  i n f o r m a t i o n  sys tem a t  a n  
uns igna1.i zed illid-block c r o s s w a l k  was h i g h l y  commended f o r  i t s  
a b i l i  ::y to  i.lS umi n a t e  t h e  c r o s s ~ % ~ a l k  nd iiiake t h e  pedes  t r i a n s  more 
.tri.sibl.e, FurtP,?rmore,  t h e  p e d e s t r i a n s  t h e m s e l v e s  would he  c o n s c i o u s  
of t h e i r  i n c r e a s e d  v i s i b i l i t y ,  b u t  would n o t  b e  tempted t o  u s e  l e s s  
c a u t i o n  i n  c r o s s i n g  t h e  s t r ec -L .  Half of t h e  p a n e l  members b e l i e v e d  
t h a t  t h e  d r i v e r  would u s u a l l y  y i e l d  t h e  r igh t -o f -way  t o  p e d e s t r i a n s  
wnen t h e  S p o t l i g h t s  were  i l  l u rn ina ted .  
The n i g h t  o p e r a t i o n  o f  t h e  dynamic  ( p e d e s t r i a n - a c t u a t e d )  Cross -  
walk F i x t u r e  (.&) a s  a mode o f  o p e r a t i o n  o f  t h e  i n f o r m a t i o n  sys tem 
a t  an u n s i g n a l i z e d  mid-block c r o s s w a l k  was e v a l u a t e d  a s  b e i n g  
n e a r l y  e q u i v a l e n t  t-o t h e  dynamic S p o t l i g h t s  w i t h  t h e  e x c e p t i o n  c h a t  
o n l y  one member o f  t h e  pane?  b e l i e v e d  t h a t  t h e  d r i v e r  would usua11y 
y i e l d  t h e  r i g h t - o f - w a y  t o  p e d e s t r i a n s  when t h e  Crosswalk  F i x t u r e  was 
i l l u m i n a t e d .  
The dynamic ( p e d e s t r i a n - a c t u a t e d )  Amber Beacons ( B )  a:; a  mode 
o f  o p e r a t i o n  o f  t h e  i n f o r m a t i o n  s y s t e m  a t  u n s i g n a l i z e d  c r o s s w a l k s  
r e c e i v e d  o n l y  l e s s  t h a n  medium a p p r e c i a t i o n  from t h e  p a n c l .  ?'he 
e v a l u a t i o n  was s i m i l a r  t o  t h i s  i n  t h e  c a s e  o f  t h e  d a y t i m e  o p e r a t i o n  
o f  t h e  dynamic Advance Warning S i g n  ( C )  a s  a mode o f  o p e r a t i o n  of 
t h e  i n f o r m a t i o n  s y s t e m  a t  a n  u n s i g n a l i z e d  c r o s s w a l k .  The j o i n t  
o p e r a t i o n  o f  t h e  dynamic Amber Beacons (B) and Advance Warninq 
S i g n  ( C )  a s  a  mode o f  o p e r a t i o n  o f  t h e  i n f o r m a t i o n  s y s t e m  a t  u n s i g -  
n a l i z e d  c r o s s w a l k s  was a l s o  c o n s i d e r e d  u n l i k e l y  t o  c o n t r i b u t e  t o  
p e d e s t r i a n  s a f e t y  and g a i n  t h e  c o n f i d e n c e  o f  d r i v e r s  and p t : d e s t r i a n s .  
The o p i n i o n  was n e a r l y  t h e  same on t h e  j o i n t  o p e r a t i o n  o f  t.he 
dynamic Amber Beacons ( B )  and i l l u m i n a t e d  ( s t a t i c )  S p o t l i g h t s  ( d )  
w i t h  t h e  Crosswalk  F i x t u r e  assumed t o  b e  r e p l a c e d  by a n  i d e n t i c a l  
r e f l e c t o r i z e d  s t a t i c  a p p r o p r i a t e l y  c o l o r e d  s i g n  a t  u n s i q n a l . i z e d  
c r o s s w a l k s .  
The o p i n i o n  was v e r y  s t r o n g  t h a t  t h e  n i g h t t i m e  j o i n t  o p e r a t i o n  
o f  t h e  dynamic Crosswalk  F i x t u r e  ( A )  and t h e  dynamic Amber Beacons 
( B )  a t  u n s i g n a l i z e d  c r o s s w a l k s  was l i k e l y  t o  c o n t r i b u t e  t o  pedes -  
t r i a n  s a f e t y  a t  t h e  c r o s s w a l k  a f t e r  d a r k  and g a i n  t h e  c o n f i d e n c e  o f  
d r i v e r s  and p e d e s t r i a n s  i n  t h e  l o n g  r u n .  The e v a l u a t i o n  was s i m i l a r  
and s t i l l  more a p p r e c i a t i v e  i n  t h e  c a s e  o f  t h e  n i g h t t i m e  j o i n t  o p e r a -  
t i o n  o f  t h e  dynamic Crosswalk  F i x t u r e  ( A ) ,  Amber Beacons (E;) , and 
Advance Warning S i g n  ( C )  a t  u n s i g n a l i z e d  c r o s s w a l k s .  S t i l l  more 
f a v o r e d  was t h e  n i g h t  mode o f  o p e r a t i o n  c o n s i s t i n g  o f  t h e  i l l u m i n -  
a t e d  ( s t a t i c )  Crosswalk  F i x t u r e  ( a )  and dynamic Amber Eeacons ( B )  
and Advance Warning S i g n  ( C ) .  
I n  summary, a n a l y s i s  o f  t h e  t h i n k i n g  o f  t h e  p a n e l  seemed t o  
i n d i c a t e  t h a t  t h e  major  f e a t u r e s  of  t h e  i n f o r m a t i o n  s y s t e m s  v a l u e d  
by t h e  e x p e r t s  were  t h e  dynamic n a t u r e  o f  t h e  d i s p l a y s  and t h e  
i l l u m i n a t i o n  p r o v i d e d  a t  t h e  c r o s s w a l k .  
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C O N C L U S I O N S  AND D I S C U S S I O N  
C O N C L r J S  I O N S  
T h i s  d e m o n s t r a t i o n  program h a s  made a  comprehensive  s t u d y  o f  
one  o f  t h e  i m p o r t a n t  problem a r e a s  o f  p e d e s t r i a n  s a f e t y .  The need 
f o r  an  i n n o v a t i v e  approach  t o  t h i s  problem was a p p r e c i a t e d  by 
e x p e r t s ,  p e d e s t r i a n s  and d r i v e r s .  The p e d e s t r i a n s  responded  t o  t h e  
i n f o r m a t i o n  sys tems  a t  u n s i g n a l i z e d  i n t e r s e c t i o n s  by makin13 g r e a t e r  
u s e  o f  t h e  d e m o n s t r a t i o n  p r o j e c t  c r o s s w a l k s .  However, i t  was 
demorls t ra ted  t h a t  a  c l e a r  d a n g e r  s t i l l  e x i s t s  a t  t h e s e  l o c a t i o n s .  
Al though t h e  i n f o r m a t i o n  sys tems  d i d  g e n e r a t e  a  g r e a t e r  a w < x e n e s s  
by d r i v e r s  o f  t h e  p r e s e n c e  o f  p e d e s t r i a n s ,  t h e  sys tems  a p p a r e n t l y  
d i d  n o t  c a u s e  e i t h e r  a  s i g n i f i c a n t  change o f  d r i v e r  b e h a v i o r  o r  an 
i n c r e a s e  i n  p e d e s t r i a n , c o n f i d e n c e  a b o u t  h i s  s a f e t y  i n  c r o s s w a l k s .  
The p e d e s t r i a n  who a c t u a t e d  t h e  i n f o r m a t i o n  s y s t e m  e x p e c t e d  a  
p o s i t i v e  r e s p o n s e  on t h e  p a r t  o f  t h e  a p p r o a c h i n g  d r i v e r s .  The 
p e d e s t r i a n s  seemed t o  soon  r e a l i z e  t h i s  l a c k  o f  m o t o r i s t  r e s p o n s e  
a s  i s  s e e n  from t h e  i n s i g n i f i c a n t  i n f l u e n c e  o f  t h e  i n f o r m a t i o i l  
s y s t e m s  on p e d e s t r i a n  b e h a v i o r .  
The r e s u l t s  o f  a l l  t h e  s t u d i e s  i n d i c a t e d  t h a t  d r i v e r s  a r e  
n o t  s i g n i f i c a n t l y  i n f l u e n c e d  by t h e  i n f o r m a t i o n  s y s t e m s .  It was 
g e n e r a l l y  d e m o n s t r a t e d  t h a t  t h o s e  i n f o r m a t i o n  sys tems  which were  
dynamic i n  c h a r a c t e r  and p r o v i d e d  a d d i t i o n a l  i l l u r n i n a t i o n  were  more 
a p p r e c i a t e d  by t h e  d r i v e r .  With s u c h  i n f o r m a t i o n  d e v i c e s  r n  o p e r a -  
t i o n ,  it seems h i g h l y  p r o b a b l e  t h a t  t h e  d r i v e r s  would a c t  w i t h  n o r e  
c a u t i o n  i n  t h e  l o n g  r u n .  
There  was a  c o n s i d e r a b l e  d i f f e r e n c e  i n  t h e  e f f e c t i v e n e s s  o f  t h e  
v a r i o u s  d e v i c e s  u s e d ,  p a r t i c u l a r l y  d u r i n g  d i f f e r e n t  t i m e s  of  t h e  
d a y .  
The problem of  p e d e s t r i a n  s a f e t y  a t  s i g n a l i z e d  c r o s s w a l k s  i s  
c l e a r l y  d i f f e r e n t  from and l e s s  s e v e r e  t h a n  a t  u n s i g n a l i z e d  c r o s s -  
w a l k s .  There  was a  s l i g h t  t e n d e n c y  f o r  t h e  improvements i n  t h e  
push b u t t o n  d e t e c t o r  t o  a p p e a r  u s e f u l ,  p a r t i c u l a r l y  a t  l c c a t i o n s  
where  e x t e n d e d  d e l a y s  a r e  n e c e s s a r y  b e f o r e  t h e  "WALK" s i g n a l  i s  
d i s p l a y e d .  The u s e  of  t h e  Crosswalk  F i x t u r e  i n  c o n j u n c t i o n  w i t h  a 
t r l f f i c  s i g n a l  was found t o  be u s e f u l  f o r  s p e c i a l  c a s e s .  
D I S C U S S I O N  
I t  was conc luded  t h a t  D e t r o i t  d r i v e r s  g e n e r a l l y  do not  con- 
s i d e r  t h e m s e l v e s  o b l i g e d  t o  y i e l d  t h e  r igh t -o f -way  t o  p e d e s t r i a n s  
e x c e p t  a t  s i g n a l i z e d  i n t e r s e c t i o n s .  They t a k e  i t  f o r  g r a n t e d  t h a t  
p e d e s t r i a n s  s h o u l d  t a k e  c a r e  o f  t h e m s e l v e s .  T'hus, we have a 
s i t u a t i o n  where most  p e d e s t r i a n s  b e l i e v e  t h a t  they  a r e  a b l e  t o  t a k e  
c a r e  o f t h e m s e l v e s  and t h e  d r i v e r s  e x p e c t  them t o  do s o .  A n a t u r a l  
i n f e r e n c e ,  t h e r e f o r e ,  i s  t h a t  t h e  i n f o r i n a t i o n  s y s t e m s  s h o u l d  b e  
d i r e c t e d  main ly  toward t h e  p e d e s t r i a n  s o  t h a t  h i s  c o n f i d e n c e  would 
b e  supplemented by a f a c i l i t y  f o r  r a t i o n a l  d e c i s i o n  making.  The 
s t u d i e s  d i d  n o t  v i n d i c a t e  t h e  v a l u e  of t h e  e x p e r i m e n t a l  information 
s y s t e m  i n  h e l p i n g  t h e  p e d e s t r i a n  t o  make a  s a f e  c r o s s i n y .  
The f a c t o r s  t h a t  i n f l u e n c e  t h e  b e h a v i o r a l  p a t t e r n s  of d r i v e r s  
and p e d e s t r i a n s  r e q u i r e  c l o s e r  examina t ion .  I t  would be  expec ted  
t h a t  t h e r e  i s  a  g r e a t e r  v a r i a n c e  i n  t h e  b e h a v i o r a l  p a t t e r n  of t h e  
p e d e s t r i a n s  t han  of d r i v e r s  because  of  t h e  s t r a t i f i e d  n a t u r e  o f  
t h e  d r i v i n g  p o p u l a t i o n .  I t  should  be  a  major aim of s a f e t y  e f f o r t s  
t o  reduce  t h e  v a r i a n c e  of  t h e  b e h a v i o r a l  p a t t e r n s  of t h e  p e d e s t r i a n s .  
The d r i v e r  s u b j e c t  and o b s e r v a t i o n a l  s t u d i e s  r e v e a l e d  t h a t  t h e  
behav io r  of  t h e  d r i v e r s  upon s e e i n g  p e d e s t r i a n s  a t  t h e  cu rb  o r  i n  a  
c rosswalk  v a r i e s  cons ide rab ly  a t  n i g h t  from d r i v e r  t o  d r i v e r  r ega rd -  
l e s s  of  t h e  mode p r e s e n t e d .  Behavior appears  t o  be l e s s  v a r i e d  and 
l e s s  " c a u t i o u s "  du r ing  t h e  day.  This  l a t e r  p a t t e r n  i n c r e a s e s  t h e  
p r e d i c t a b i l i t y  o f  t h e  a c t i o n s  of  t h e  approaching d r i v e r .  With 
i n c r e a s e d  l e v e l  of i l l u m i n a t i o n  a t  t h e  v i c i n i t y  of  t h e  c ros swa lk ,  
t h e  environment t ends  t o  resemble  t h e  dayt ime c o n d i t i o n s  and hence 
r educes  t h e  v a r i a b i l i t y  of t h e  b e h a v i o r a l  p a t t e r n  o f  t h e  d r i v e r s .  
I t  i s  t h e r e f o r e  f i t t i n g  t h a t  t h e  r e sponses  o f  t h e  e x p e r t s  i n  t h e  
pane l  e v a l u a t i o n  s t u d y ' c o n s i s t e n t l y  r e f l e c t e d  a p p r e c i a t i o n  f o r  
i n fo rma t ion  systems t h a t  p rovided  a d d i t i o n a l  i l l u m i n a t i o n  a t  t h e  
s i t e .  The i n c r e a s e d  p r e d i c t a b i l i t y  of t h e  a c t i o n  of d r i v e r s  i s  a  
h e l p f u l  e lement  i n  more r a t i o n a l  d e c i s i o n  making by p e d e s t r i a n s .  
A s a t i s f a c t o r y  l e v e l  of  i l l u m i n a t i o n  i s  a l s o  very  impor t an t  t o  
encourage p e d e s t r i a n s  and d r i v e r s  t o  r e a d  t h e  messages d i r e c t e d  a t  
them. 
I t  i s  impor t an t  t h a t  an e f f o r t  be made i n  t h e  d e s i g n ,  o p e r a t i o n  
and p u b l i c i t y  of t h e  i n fo rma t ion  systems t o  i n s u r e  a  h igh  prob- 
a b i l i t y  of uniform e v a l u a t i o n  by t h e  p e d e s t r i a n s  and t h e  d r i v e r s .  
The des ign  p r i n c i p l e s  l i s t e d  below a r e  b e l i e v e d  t o  be of  h e l p  i n  
ach i ev ing  t h i s  o b j e c t i v e .  
F i r s t ,  where l o c a l  " p r a c t i c e "  e f f e c t i v e l y  g r a n t s  t h e  r i g h t - o f -  
way t o  d r i v e r s  a t  a l l  t imes  a t  u n s i g n a l i z e d  c ros swa lks ,  a s  i s  t h e  
c a s e  i n  D e t r o i t ,  t h e  sugges ted  d e s i g n  p r i n c i p l e  a t  d i f f i c u l t  c r o s s i n g  
p o i n t s  i s :  adequate  s t a t i c  i l l u m i n a t i o n  a t  t h e  c rosswalks  w i t h  
s u i t a b l y  i l l u m i n a t e d  s t a t i c  i n fo rma t ion  s i g n s  f o r  t h e  p e d e s t r i a n .  
Secondly,  where l o c a l  laws o r  p r a c t i c e  g r a n t  t h e  r ight-of-way 
t o  p e d e s t r i a n s  a t  a l l  t imes  a t  u n s i g n a l i z e d  c ros swa lks ,  t h e  d e s i g n  
p r i n c i p l e  i s :  adequate  s t a t i c  i l l u m i n a t i o n  a t  t h e  c ros swa lk ,  
mandatory message (dynamica l ly  i l l u m i n a t e d  by p e d e s t r i a n  a c t u a t i o n  
o r  p r e sence )  and s u i t a b l y  i l l u m i n a t e d  i n fo rma t ion  s i g n s  f o r  




CROSSWALK SIGN LIGHTING INTENSITY STUDIES 
I n t r o d u c t i o n  
The purpose of t h i s  s tudy  was t o  s i m u l a t e  n i g h t  condit: ions 
( t o t a l  da rkness )  i n  a  l a b o r a t o r y  i n  o r d e r  t o  make a  s e r i e s  of 
o b s e r v a t i o n s  t o  de te rmine  t h e  luminos i ty  of t h e  H ~ ~ ~ ~ ~ ~ ~ ~ ~ u  s i q n .  
I n  making such o b s e r v a t i o n s ,  i t  was dec ided  t h a t  t h e  most 
p r a c t i c a l  and c h a r a c t e r i s t i c  measurements were t h o s e  of t h e  l i g h t  
i n t e n s i t i e s  a t  ground l e v e l .  
There were two p o s s i b l e  v a r i a t i o n s  i n  s tudy  pa rame te r s :  (1) 
moving t h e  s i g n  v e r t i c a l l y ,  and ( 2 )  v a r y i n g  t h e  s i g n  i t s e l f .  Both 
o f  t h e s e  v a r i a t i o n s  were cons ide red  i n  t h i s  s t u d y .  
A mathematical  a n a l y s i s  was made t o  de te rmine  t h e  t h e o r e t i c a l  
l uminos i ty  v a l u e s  f o r  t h e  s i g n  and a  computer program w r i t t e n  f o r  
t h i s  purpose .  The computer program was used t o  e s t i m a t e  r e s u l t s  
f o r  t h e  l i g h t  i n t e n s i t y  on t h e  p a v e m e ~ t  when a  s i g n  wi th  t h e  
same luminance i s  p l aced  a t  a h e i g h t  of  18 f e e t  above t h e  pave- 
ment s u r f a c e .  
A b r i e f  accoun t  of  t h e  way i n  which t h e  e s t i m a t e d  e r r o r s  were 
minimized i s  p r e s e n t e d  l a t e r  i n  t h i s  appendix.  
Equipment 
The Crosswalk S ign:  The s i q n  was des igned  s o  t h a t  an e i g h t -  
f o o t  f l u o r e s c e n t  lamp f i t s  compactly i n t o  each of t h e  s o c k e t s  
provided .  The one- foot  wid th  of t h e  s i g n  accommodates f o u r  
f l u o r e s c e n t  lamps. The l e v e l  of t h e  lamps i s  a p p r o x i n a t e i y  
t h r e e  f e e t  from t h e  lowes t  l e v e l  of t h e  s ignboard  a s  shown i n  
F i g u r e  A - 1 .  
The main weight  of t h e  s ignboard  i s  due t o  two pane l s  of 
P l e x i g l a s s ,  t h r e e  f e e t  wide and e i g h t  and one-half  f e e t  l ong ,  
b e a r i n g  t h e  word "CROSSXWALK" p a i n t e d  i n  bold  b l ack  l e t t e r s  
a g a i n s t  an orange background. The s ignboard  i s  a  heavy and 
f r a g i l e  p i e c e  of  equipment,  s t u r d y  and d u r a b l e  i f  handled ca re -  
f u l l y ,  b u t  dangerous i f  handled c a r e l e s s l y .  
The GE L i g h t  Meter:  A n  ex t remely  s e n s i t i v e  General  E l e c t r i c  
Company low-level  l i g h t  meter  which u t i l i z e s  a p h o t o e l e c t r i c  
c e l l  t o  de te rmine  l i g h t  i n t e n s i t i e s  was used a s  t h e  measuring 
d e v i c e .  The meter  i s  c o r r e c t  t o  two decimal  p l a c e s  from ze ro  t o  
f i v e  f o o t  c a n d l e s ,  c o r r e c t  t o  one  decimal  p l a c e  from zero t o  
t e n  f o o t  c a n d l e s ,  and c o r r e c t  t o  one-half  f o o t  cand le  from zero 
t o  2 0  f o o t  cand le s  of  l i g h t  i n t e n s i t y .  This  l i g h t  meter  was used 
t o  measure l l g h t  i n t e n s i t i e s  f o r  a l l  r ead ings  taken  a t  v a r i o u s  
l o c a t i o n s  o n  t h e  p l a n e  of s t u d y .  Zero-er ror  c h a r t s  provided  
w i t h  t h e  l i g h t  meter  were i n c o r p o r a t e d  i n  a l l  r ead inqs  t a k e n .  

Measur ing  D e v i c e s :  A t a p e  measure  was u s e d  i n  most  o f  t h e  
e x p e r i m e n t s .  I n  d e t e r m i n i n g  t h e  n o d a l  p o i n t s  f o r  a  two- foo t  by 
t w o - f o o t  g r i d  on t h e  s u r f a c e  o f  t h e  l a b o r a t o r y  f l o o r ,  however,  
i t  was found t h a t  a  two- foo t  by t w o - f o o t  b o a r d  p r o v i d e d  a  
q u i c k  and a d e q u a t e l y  a c c u r a t e  measurement .  
Lamps: The lamps used  were  h i g h - i n t e n s i t y  e i g h t - f o o t  
f l u o r e s c e n t  t u b e  lamps recommended by t h e  m a n u f a c t u r e r .  
Measurement 
P r o c e d u r e :  The s t u d y  room was a  4 0 - f o o t  by 4 0 - f o o t  da rkened  
room i n  which a  s t r i p  o f  f l o o r  20 f e e t  wide  a l o n g  t h e  a x i s  o f  
t h e  s i g n b o a r d  was c h o s e n  a s  t h e  m e a s u r i n g  a r e a .  
Each l i g h t  i n t e n s i t y  r e a d i n g  v a r i e d  a s  a  f u n c t i o n  o f :  
1. The l o c a t i o n a l .  c o o r d i n a t e s  ( x , y )  of t h e  p o i n t  
b e i n g  s t u d i e d .  
2 .  The h e i g h t  of  t h e  l i g h t  s o u r c e  f rom t h e  p l a n e  ( v )  . 
3 .  The l u m i n o s i t y  o f  t h e  s o u r c e  i t s e l f ,  which v a r i e d  
a c c o r d i n g  t o  t h e  p o s i t i o n  o f  t h e  lamps i n  t h e  
f i x t u r e .  
I t  was b e l i e v e d  t h a t  f o r  f i x e d  v a l u e s  o f  i t e m s  2 and 3 above ,  
t h e  i n t e n s i t y  o f  l i g h t  measurement  c o u l d  b e s t  b e  p r e s e n t e d  
l o c a t i o n - w i s e  on t h e  p l a n e  o f  s t u d y  by means o f  g r a p h i c a l  r e p r e -  
s e n t a t i o n s .  Such g r a p h s  a r e  i n c l u d e d  i n  t h e  r e p o r t .  
A s i n g l e  r e a d i n g  was o b t a i n e d  i n  t h e  f o l l o ~ r i n g  manner.  The 
l o c a t i o n  o f  t h e  p o i n t  i n  q u e s t i o n  was d e t e r m i n e d  w i t h  r e s p e c t  t o  
i t s  p o s i t i o n  r e l a t i v e  t o  t h e  s i g n b o a r d  on t h e  p l a n e  o f  s t u d y .  The 
l i g h t  i n t e n s i t y  a t  t h i s  p o i n t ,  due  o n l y  t o  t h e  i l l u m i n a t i o n  o f  
t h e  s ignboard . ,  was measured by means o f  t h e  l i g h t  m e t e r . *  The 
v a l u e  o f  t h e  l i g h t  i n t e r i s i t y  o f  t h e  p o i n t  and i t s  l o c a t i o n  on t h e  
r e f e r e n c e  plar ie  were  r e c o r d e d  a s  one  o f  a  s e t  o f  r e a d i n g s  p e r -  
t a i n i n g  t o  a  p a r t i c u l a r  h e i g h t  o f  t h e  s i g n b c a r d  a t  a  p a r t i c u l a r  
l u m i n o s i t y  (1, 2 ,  o r  4 i a m p s ) .  
R e s u l t s :  As a  sainple measure ,  t h e  f i r s t  s t a g e  i n c l u d e d  
r e c o g n i t i o n  o f  a  s i g n i f i c a n t .  a r e a  o f  measured f l o o r  s u r f a c e  on 
which t h e  l i g h t  i n t e n s i t y  r e a d i n g s  c o u l d  b e  t a k e n .  C o n s e q u e n t l y ,  
l i g h t  r e a d i n g s  were  t a k e n  a l o n g  t h e  e d g e s  o f  t h e  room a s  w e l l  a s  
a l o n g  t h e  a x i s  o f  t h e  s i g n b o a r d  and a l s o  p e r p e u d i c ~ i l a r  t o  t h i s  
a x i s  a t  t h e  c e n t e r  o f  t h e  s i g n b o a r d .  
I t  was o b s e r v e d  t h a t  i t  was p o s s i b l e  t o  e x c l u d e  an a r e a  of  
f l o o r  s u r f a c e  more t h a n  2 0  f e e t  i n  w i d t h ,  r u n n i n g  p a r a i l e l  t o  and 
s y m m e t r i c a l  w i t h  th,e a x i s  o f  t h e  "CROSSXWALK" s i g n b o a r d .  
* ~ l l u r ; , i n a t i o n  measurements  a t  a  p o i n t  due  t o  a s i n g l e  s o u r c e  i m p l y  
s i r cp ly  t h e  i l l u m i n a t i o r .  due  t o  t h e  ment ioned  s o u r c e  o f  l : . g h t  a t  
t h a t  p o i n t  i n  a n  o t h e r w i s e  e f f e c t i v e l y  d a r k e n e d  room ( 0 . 0 0  f o o t  
c a n d l e s )  . 
The graphs illustrate the next set of readings on the chosen 
area of the laboratory floor surface. A two-foot by two-foot 
grid was set up, and readings were recorded at all nodal points. 
It was observed that all lamps were 14 feet zero inches above the 
level of measure, and that the signboard was illuminated by all 
four lamps. The resulting tabulations for those considerations 
are given in Figure A-2. Contours connecting 2, 4, 6, 8, 10 and 
20 foot-candle levels are shown in the figure. 
An undesirable factor emerged in these readings: Light 
intensities greater than 20 foot candles were not measurable by 
the light meter. Consequently, a large patch of light immediately 
below the signboard was left unrecorded. This appears in 
Figure A-2. 
The problem was solved by diminishing the light intensity of 
the source by removing two lamps while the position of the sign- 
board was left intact. After the readings were taken, the 
experiment was repeated with the other two lamps and the additivity 
principle was used. The light intensity readings from this 
experiment are given in Figures A-3 and A-4. 
In order to more accurately determine the nature of the light 
distribution and to completely verify the calculations which would 
follow, it was decided to vary the height of the lamp source. This 
was effected by lowering the signboard so that the lamps were at a 
height of eight feet above the level of the plane on which inten- 
sity measurements were made. It was necessary to be very careful 
at this stage. The light intensities were decidedly brighter on 
this plane of measurement than in the previous case. Hence, the 
set of readings taken for the light intensity were again made in 
two parts. The results of this experiment are presented in 
Figures A-5 and A-6. 
There was, however, still a problem with this set of readings. 
The only two possible combinations of light were already used, 
and yet there was still a patch of light which exceeded 20 foot 
candles. The only possible way to overcome this problem was to 
decrease the luminosity of the source still further, until 
intensity measurements less than 20 foot candles could be made 
within this patch of light. 
This was achieved in two ways: First, by darkening one lamp 
compl.etely so that only one of the two lamps would illuminate 
the floor at a given time;* and second, by reducing the floor 
grid spacing to one foot by one foot in this region. Permutations 
of this experiment were done so that all four lamps illuminated 
the floor separately. Figures A-7 and A-8 present the results of 
these experiments. 
Summary of Results 
The total intensities incidental on the floor surface were 
measured for the two heights of the signboard, 8 and 14 feet. 
For each height there is a set of readings for a two-foot grid on 
the entire measured floor area, and a more detailed set of readings 
for the region of light which exceeds 20 foot candles. These 
results are presented in Fiqures A-9, A-10, A-11 and A-12. 
- 
*This procedure was necessary because it was possible to have only 
two lamps at a time in the signboard. 
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FIGURE A-4 
LIGHT INTENSITIES - SIGN AT A HEIGHT OF 14 FEET: TWO LAMPS 
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R e a d l n g s  
N o t  U s e d  LIGHT I N T E N S I T I E S  - SIGN AT A HEIGHT OF 8 FEET: TWO LAMPS 
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LTGHT INTENSITY READINGS FOR LIGHT 
FROM "CROSSWALK" SIGN 
FIGURE A-10 
LIGHT INTENSITIES - SIGN AT A HEIGHT OF 1 4  FEET: 
FIGURE A - 1 1  
LIGHT INTENSITIES - SIGN AT A HEIGHT OF 8 FEET 
FIGURE A-12 
LIGHT INTENSITIES - SIGN AT A HEIGHT OF 8 FEET 
Calculation Results 
The fluorescent lamps have a toroidal distribution of 
light (Figure A-13) given by: 
R, W, b, V, M and d 
are in feet. 
L = illumination of 
the source in foot candles. 
E = illumination of point P in 
foot candles. 
Plane of M, V and b is the axis 
of the lamp. 
-1 d d and E = (1 tan (%) + -) 2 PI PI R~ 
The results obtained from computer calculations are presented 
in Figure A-14. Predicted results are given in Figure A-15 for 
the recommended height of 18 feet. 
FIGURE A-13 
TOROIDAL DISTRIBUTION OF LIGHT 
Human F a c t o r s  Eva lua t ion  
A s tudy  of  t h e  s ignboard  from t h e  human f a c t o r s  s t a n d p o i n t  
o f f e r e d  two sugges t ions  f o r  improving t h e  s ignboard :  
1. Edges of t h e  s i g n  on both s i d e s  of t h e  d i s p l a y  
board should have been p a i n t e d  b lack  s o  t h a t  a 
d i s t i n c t i v e  frame was p r e s e n t e d .  This  a l s o  would 
have added u n i f o r m i t y .  The s i g n  a s  o r i g i n a l l y  
des igned  had only  s i l v e r  aluminum edges .  
2 .  The orange c o l o r  on d i s p l a y  should have been 
r e p l a c e d  wi th  t h e  s t anda rd  highway yel low c o l o r  
used on s t r e e t s  and highways. 
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FIGURE A-15 
PREDICTED RESULTS: LIGHT INTENSITIES FOR 4 LAMPS OF THE 
SIGNBOARD AT A HEIGHT 18' ABOVE THE PAVEMENT 
(UNITS ARE IN FOCT CANDLES) 

APPENDIX B 
FEASIBILITY OF STROBOSCOPIC ILLUPlI~JATION 
OF PEDESTRIAN CROSSWALlKS 
An e x t e n s i v e  l i t e r a t u r e  s e a r c h  o n  t h e  e f f e c t s  o f  s t r o b o -  
s c o p i c  l i g h t s  on g e n e r a l  human p e r c e p t i o n  y i e l d e d  v e r y  l i m i t e d  
i n f o r m a t i o n  d i r e c t l y  r e l a t e d  t o  t h e  needs  o f  t h i s  p r o j e c t .  Only 
r e p r e s e n t a t i v e  r e p o r t s  b e a r i n g  d i r e c t l y  on i n t e r m i t t e n t  i l l u m i n a -  
t i o n  o f  t h e  v i s u a l  f i e l d  a r e  sampled h e r e .  The s t u d i e s  r e p o r t e d  
below were  m o s t l y  concerned  w i t h  i n t e r m i t t e n t  s t i m u l a t i o n  and 
f l i c k e r  a d a p t a t i o n .  
V i s u a l  A c u i t y  and I n t e r m i t t e n t  I l l u m i n a t i o n  
F e i l c h e n f e l d  i n v e s t i g a t e d  t h e  r e l a t i o n s h i p  between v i s u a l  
a c u i t y  and i n t e r m i t t e n t  background i l l u m i n a t i o n  ( 1 2 ) .  He found 
v i s u a l  a c u i t y  t o  be  b e s t  f o r  f l i c k e r  o r  f l a s h  l i g h t  e i t h e r  a t  a  
v e r y  low r a t e  where i n d i v i d u a l  f l a s h e s  c o u l d  be  p e r c e i v e d  o r  a t  
s o  h i g h  a  r a t e  t h a t  c r i t i c a l  f u s i o n  a c t u a l l y  took  p l a c e .  V i s u a l  
a c u i t y  was p o o r e s t  i n  t h e  f l a s h  f r e q u e n c y  r a n g e s  where t h e  
i m p r e s s i o n  of  f l i c k e r  i s  mos t  a p p a r e n t .  T h i s  i s  t h e  v e r y  same 
r a n g e  i n  which b r i g h t n e s s  enhancement i s  needed t o  m a i n t a i n  a  
l e v e l  o f  p e r c e p t i o n  o f  t h e  s t i m u l u s  background e q u i v a l e n t  t3 t h a t  
under  s t e a d y  i l l u m i n a t i o n .  Low-frequency f l a s h e s  would n o t  b e  
s u i t a b l e  f o r  p u r p o s e s  o f  t h i s  s t u d y  b e c a u s e  t h e y  do n o t  enhance  
t h e  v i s i b i l i t y  o f  t h e  p e d e s t r i a n  on t h e  c r o s s w a l k .  T h e r e f o r e ,  
a s  f a r  a s  v i s u a l  a c u i t y  i s  c o n c e r n e d ,  s t e a d y  i l l u m i n a t i o n  s h o u l d  
b e  c o n s i d e r e d .  T h i s  i s  s u p p o r t e d  by r e s e a r c h  f i n d i n g s  o f  Riggs  
( 1 3 )  and Keesy ( 1 4 ) ,  who r e p o r t e d  t h a t  f l i c k e r  a t  s h o r t e r  i n t e r -  
v a l s  may n o t  i n p r o v e  normal  v i s u a l  a c u i t y ,  a l t h o u g h  s t a b i l i z a t i o n  
of t h e  r e t i n a  image may be  enhanced by i n t e r m i t t e n t  f l a s h e s .  
The b r i g h t n e s s  o f  t h e  v i s u a l  f i e l d  under  i n t e r m i t t e n t  
i i l u m i n a t i o n  by s t r o b o s c o p i c  l i g h t  a t  f r e q u e n c i e s  o f  f o u r  t o  f i v e  
h .  a p p e a r e d  t o  r emain  a s  h i g h  a s  i n  s t e a d y  l i g h t .  T11i.s c o u l d  b e  
t h e  a c c e p t a b l e  r a n a e  o f  f l a s h  f r e q u e n c y  f o r  t h e  c r o s s w a l k  l i g h t i n g  
i f  i t  s h o u l d  be d e c i d e d  t o  u s e  s t r o b o s c o p i c  d i s p l a y s .  
A d a p t a t i o n  t o  I n t e r m i t t e n t  I l l u m i n a t i o n  
Hudson ( 1 5 )  compared t h e  a d a p t i v e  e f f e c t  o f  i n t e r m i t t e n t  
l i g h t  t o  t h a t  o f  s t e a d y  l i g h t .  H ~ S  r e s u l t s  d i d  n o t  i n d i c a t e  more 
e f f e c t i v e  a d a p t a t i o n  w i t h  i n t e r m i t t e n t  i l l u m i n a t i o n .  
The problems o f  d a r k n e s s  a d a p t a t i o n  a r e  complex and i117.7olve 
s u c h  f a c t o r s  a s  luminance and d u r a t i o n  of  p r e a d a p t i n q  l i q h t  l e v e l s ,  
s i z e  and l o c a t i o n  o f  t h e  s t i m u l a t i o n  r e l a t i v e  t o  t h e  human eye,and.  
l i g h t  w a v e l e n g t h  b e f o r e  a d a p t a t i o n .  The luminance  and d u r a t i o n  of  
a  f l a s h  on d a r k  a d a p t a t i o n  a l s o  s e r v e s  a s  a  b a s i s  f o r  i n f e r r i n s  
t h e  c o u r s e  o f  l l g h t  a d a p t a t i o n .  The q u e s t i o n  o f  a d a p t a t i o n  t o  
f l a s h i n q  i l l u m i n a t i o n  must  b e  p u r s u e d  f u r t h e r  i f  the d e c i s i o n  i s  
made t o  u s e  t h i s  t e c h n i q u e  of i l l u m i n a t i o n .  
Some Detrimental Effects of Intermittent Illumination 
Irritation, visual discomfort, driving up of the alpha 
rhythm of the EEG, and induction of epileptic convulsions in 
some portions of the general population have been reported to 
accompany the use of intermittent illumination for visual display 
(16). Also, Bidwell, (17) found that brightness and color rela- 
tions may appear to be reversed using a stimulus pattern shown 
with a homogeneous field of white light, and followed by relative 
darkness at a frequency of five to six cps. This approximates 
the stroboscopic illumination of intersections or pedestrian 
crosswalks. Some visual confusion in detecting objects in the 
visual field may be produced. 
This and the report on the possibility of seizure generation 
under stroboscope light have led to some negative impressions on 
the application of stroboscopic lights to crosswalk illumination. 
The general problems were discussed in relation to flashing lights, 
which may not be as intense or severe as white strobe lights. The 
difficulties would be magnified if pure white lights such as those 
generated by a stroboscope were used. 
Besides irritation and visual confusion, the negative effects 
of the white lights are further emphasized by the fact that the 
proportion of epilepsy cases in the driving-age population has 
been reported to be four per 1,000, which includes both drivers 
and pedestrians (15) . 
Summary 
The results of this general survey do not seem to favor dis- 
plays using intermittent visual stimulation, especially with 
stroboscopic lights. The priority for the selection and design 
of crosswalk illumination is believed to be as follows: 
1. Steady lights. 
2. Intermittent non-white lights at high 
frequencies. 
3. Intermittent, low-frequency non-white 1ight.s 
ranging from four to five cps. 
4. Stroboscopi.~ lights. 
t h e  
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APPENDIX C 
SITE DESCRIPTIONS, SKETCHES,AND PHOTOGRAPHS 
T h i s  a p p e n d i x  p r e s e n t s  d e s c r i p t i o n s  o f  t h e  s i t e s  s e l e c t e d  for 
s t u d y .  The d e s c r i p t i o n s  i n d i c a t e  t h e  p h y s i c a l  e n v i r o n m e n t  
t h e  t r a f f i c  p a t t e r n s  o f  t h e  s i t e s .  S k e t c h e s  and p h o t o g r a p h s  
a r e  a l s o  p r e s e n t e d .  
Yolanda and E a s t  Outer  Dr ive  ( F i g u r e  C - 1 )  
S i t e  Number One i s  l o c a t e d  a t  t h e  T - i n t e r s e c t i o n  of  Yolanda 
and E a s t  Outer  Dr ive  i n  what i s  e s s e n t i a l l y  a  r e s i d e n t i a l  
neighborhood.  P r i v a t e  r e s i d e n c e s  a r e  l o c a t e d  a long  t h e  w e s t  s i d e  
o f  Outer  Dr ive .  An apa r tmen t  complex i s  l o c a t e d  n o r t h e a s t  of  t h e  
i n t e r s e c t i o n  and t h e  P o l i s h  Century Club i s  l o c a t e d  s o u t h e a s t  of  
t h e  i n t e r s e c t i o n .  The n o r t h  c ros swa lk ,  which was s t u d i e d ,  i s  t e n  
f e e t  wide and has  been d e s i g n a t e d  a s  a  s choo l  c r o s s i n g .  Th i s  
c ros swa lk  i s  used predominant ly  by l o c a l  s choo l  c h i l d r e n ,  
neighborhood r e s i d e n t s ,  and i n d i v i d u a l s  who f r e q u e n t  t h e  P o l i s h  
Century Club. The n e a r e s t  t r a f f i c  s i g n a l  t o  t h e  p e d e s t r i a n  
a c t u a t e d  p a r t - t i m e  s i g n a l  a t  Yolanda and Outer  Dr ive  i s  l o c a t e d  
approximate ly  1 , 5 5 0  f e e t  s o u t h  a t  Seven Mile  Road. Equipment 
i n s t a l l e d  a t  t h i s  s i t e  inc luded  one c rosswalk  f i x t u r e  w i t h  s p o t -  
l i g h t s ,  one p u s h - b u t t o n  d e t e c t o r ,  and one l i g h t e d  p u s h - b u t t o n  
d e t e c t o r .  
( b  
FIGURE C - 1 .  OUTER DRIVE AND YOLANDA. 
S I T E  NUMBER ONE.  
L i v e r n o i s  and Grove (F igu re  C - 2 )  
S i t e  Number Two i s  l o c a t e d  a t  t h e  T - i n t e r s e c t i o n  of L ive rno i s  
and Grove. The no r th  c rosswalk ,  which was s t u d i e d ,  i s  t e n  f e e t  
wide,  and i s  d iv ided  by a  sma l l  c o n c r e t e  i s l a n d  l o c a t e d  i n  t h e  
c e n t e r  l a n e  of L i v e r n o i s .  The crosswalk i s  used a lmost  e x c l u s i v e l y  
by c o l l e g e  s t u d e n t s  who a t t e n d  t h e  U n i v e r s i t y  of D e t r o i t ,  a s  t h e  
u of  D campus i s  l o c a t e d  e a s t  of L ive rno i s , and  a  v a r i e t y  of  smal l  
s t o r e s ,  snack b a r s  and t h e  l i k e  a r e  l o c a t e d  on t h e  wes t  s i d e  of 
L i v e r n o i s .  The n e a r e s t  t r a f f i c  s i g n a l s  a r e  l o c a t e d  approximately 
8 6 0  f e e t  n o r t h  a t  McNichols and 8 9 0  f e e t  south  a t  F lo rence .  Equip- 
ment i n s t a l l a t i o n  a t  t h i s  s i t e  inc luded  two crosswalk f i x t u r e s  
wi th  amber beacons,  two advance warning s i g n s ,  two combinat ion 
push bu t ton  d e t e c t o r s  and one l i g h t e d  push -bu t ton  d e t e c t o r .  
( b )  
FIGURE C - 2 .  LIVERN'OIS AND GROVE 
S I T E  NUMBER TWO. 
1 5 0 '  min. 
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4 
S c a l e  
Gratiot and Greiner (Figure C - 3 )  
Site Number Three is a signalized pedestrian-actuated, mid- 
block crossing located on Gratiot between Greiner and Maple Ridge. 
Originally, the 15-foot wide crosswalk was at an oblique angle, 
southeast to southwest. This made use of the pedestrian-actuation 
button difficult as the button was mounted nearly 30 feet from the 
crosswalk. Consequently, the crosswalk was relocated east to west 
to situate it directly at the pedestrian-actuation button. This 
crosswalk has been designated as a school crossing. Assumption 
Catholic Church and school are located along the east side of 
Gratiot, while a funeral home, a bar, a bank and assorted small 
stores are located on the west side of Gratiot. The crosswalk is 
used primarily by school children, the elderly, as well as by 
shoppers who frequent the stores along the west sids of Gratiot. 
The nearest traffic signals are located 2,800 feet north of the 
crosswalk at Seven Mile Road and 540 feet south at PlcNichols. 
Equipment installation at this site included two crosswalk 




G r a t l o t  
-- 
Grenier- 
( b )  
FIGURE C - 3 .  GRATIOT AND G R E N I E R .  
S I T E  NUMBER FOUR. 
Cass and Kirby ( F i g u r e  C - 4 )  
S i t e  Number S i x  i s  l o c a t e d  on Cass approximate ly  2 6 0  f e e t  
s o u t h  of Kirby.  The c rosswalk  s t u d i e d  i s  40 f e e t  wide,  c r o s s e s  
Cass a t  an o b l i q u e  a n g l e ,  and i s  p a i n t e d  w i th  "zeb ra"  o r  perpen-  
d i c u l a r  s t r i p e s  t o  make i t  d i s t i n c t i v e .  This  c rosswalk  i s  l o c a t e d  
i n  t h e  " h e a r t "  of t h e  Wayne S t a t e  U n i v e r s i t y  a r e a  w i t h  t h e  campus 
s i t u a t e d  a long  t h e  wes t  s i d e  of  Cass and t h e  D e t r o i t  P u b l i c  
L i b r a r y  l o c a t e d  a long  t h e  e a s t  s i d e ,  t h u s  i t  i s  t h e  most h e a v i l y  
t r a v e l e d  of  any c rosswalk  i n  t h e  p e d e s t r i a n  p r o j e c t  and i s  used 
a lmos t  e x c l u s i v e l y  by Wayne S t a t e  s t u d e n t s  and f a c u l t y .  The 
n e a r e s t  t r a f f i c  s i g n a l s  a r e  l o c a t e d  approximate ly  1,240 f e e t  n o r t h  
a t  Palmer and 520 f e e t  s o u t h  a t  Putnam. Equipment i n s t a l l a t i o n  
i nc luded  a  p e d e s t r i a n - a c t u a t e d  t r a f f i c  s i g n a l ,  two crosswalk  
f i x t u r e s ,  one combinat ion push -bu t ton  d e t e c t o r ,  one l i g h t e d  
d e t e c t o r ,  and p e d e s t r i a n  c h a i n .  
Advance Warning S ~ g n s  
w1t.k &her Beacons 
+ 
219' to south curb of 
Kirby Ave. 
Advance Warnlng Signs 
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( b )  
FIGURE C - 4 .  CASS AND KIRBY. 
S I T E  NUMBER S I X .  
Woodward and Pa r sons  ( F i g u r e  C - 5 )  
S i t e  Number F i v e  i s  l o c a t e d  a t  t h e  T - i n t e r s e c t i o n  o f  Pa r sons  
and Woodward. The c ros swa lk  under  c o n s i d e r a t i o n  i s  t e n  f e e t  wide 
and i s  l o c a t e d  s o u t h  of  t h e  i n t e r s e c t i o n .  The D e t r o i t  Bank and 
T r u s t  b u i l d i n g  i s  l o c a t e d  i n  t h e  P r o f e s s i o n a l  P l a z a  n o r t h e a s t  o f  
t h e  i n t e r s e c t i o n ,  w h i l e  t h e  proposed expans ion  o f  t h e  P r o f e s s i o n a l  
P l a z a  w i l l  be  l o c a t e d  s o u t h e a s t  o f  t h e  i n t e r s e c t i o n .  Th i s  a r e a  i s  
p r e s e n t l y  v a c a n t .  An unused t h r e e - s t o r y  b u i l d i n g  i s  l o c a t e d  no r th -  
w e s t  o f  P a r s o n s ,  w h i l e  a  two-s tore  Winkelman's b u i l d i n g  i s  l o c a t e d  
sou thwes t  o f  Pa r sons .  The c ros swa lk  i s  used p r i m a r i l y  by t h o s e  
i n d i v i d u a l s  who conduct  b u s i n e s s  a t  t h e  D e t r o i t  Bank and T r u s t  
b u i l d i n g  and i n d i v i d u a l s  from t h e  Medical  Cen te r  a r e a  who c r o s s  i n  
o r d e r  t o  c a t c h  Woodward buses  headed n o r t h  and southbound.  The 
c l o s e s t  t r a f f i c  s i g n a l s  a r e  l o c a t e d  approximate ly  870 f e e t  n o r t h  a t  
Alexandr ine  and 410 f e e t  s o u t h  a t  Mack and f l y r t a l .  Equipment 
i n s t a l l a t i o n  a t  t h i s  s i t e  i n c l u d e d  two crosswalk  f i x t u r e s  w i t h  
amber beacons and s p o t l i g h t s ,  two advance warn ing  s i g n s ,  and two 
combina t ion  p u s h - b u t t o n  d e t e c t o r s .  
( b )  
FIGURE C-5. WOODWARD AND PARSONS. 
SITE NUMBER FIVE 
150' m:n. - 1 -i 
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Merr ick  and Th i rd  ( F i g u r e  C - 6 )  
S i t e  Number Seven i s  l o c a t e d  a t  t h e  T - i n t e r s e c t i o n  o f  Th i rd  
Avenue ( a l s o  known a s  Anthony Wayne Boulevard)  and Merr ick .  The 
n o r t h  c rosswalk  was s t u d i e d .  I t  i s  t e n  f e e t  wide,  and d i v i d e d  by 
a  24- foot  wide c e n t e r  i s l a n d .  I t  i s  used a lmos t  e x c l u s i v e l y  by 
Wayne S t a t e  u n i v e r s i t y  s t u d e n t s  who u s e  t h e  p a r k i n g  l o t s  and by 
t h o s e  headed f o r  t h e  a t h l e t i c  c e n t e r  west o f  t h e  Lodge Freeway. 
Va r ious  c o l l e g e  depar tment  b u i l d i n g s  a r e  l o c a t e d  e a s t  o f  t h e  
i n t e r s e c t i o n ,  w h i l e  Wayne S t a t e  p a r k i n g  l o t s  a r e  l o c a t e d  a long  
t h e  wes t  s i d e  of T h i r d .  T r a f f i c  s i g n a l s  a r e  l o c a t e d  app rox ima te ly  
5 0 0  f e e t  n o r t h  of  t h e  i n t e r s e c t i o n  a t  Kirby and 880 f e e t  s o u t h  a t  
Warren. Equipment i n s t a l l a t i o n  a t  t h i s  s i t e  i n c l u d e d  two c r o s s -  
walk f i x t u r e s  w i t h  amber beacons ,  two i n t e r n a l l y - i l l u m i n a t e d  
p l a s t i c  p o s t s ,  one advance warning s i g n ,  f o u r  combina t ion  push- 
b u t t o n  d e t e c t o r s  and p e d e s t r i a n  c h a i n .  I n  a d d i t i o n  t o  t h e  above,  
an au toma t i c  p e d e s t r i a n  d e t e c t o r  was i n s t a l l e d .  However, i t  was 
imposs ib l e  t o  t e s t  t h i s  p i e c e  o f  equipment due t o  vandal i sm.  
( b )  
F I G U R E  C - 6 .  MERRICK AND THIRD 
S I T E  NUMBER SEVEN 
West Grand Boulevard and Wildemere ( F i g u r e  C-7) 
S i t e  Number Nine i s  l o c a t e d  a t  t h e  T - i n t e r s e c t i o n  o f  
Wildemere and West Grand Boulevard .  The 1 1 - f o o t  wide c ros swa lk ,  
l o c a t e d  w e s t  o f  t h e  i n t e r s e c t i o n  i n  t h e  n o r t h e a s t  t o  sou thwes t  
d i r e c t i o n ,  i s  d i v i d e d  by a 50- foot  bou leva rd ,  and i s  used p r i m a r i l y  
by Nor thwes te rn  High School  s t u d e n t s  and pe r sons  s e e k i n g  t o  c a t c h  
DSR buses  on t h e  bou leva rd .  Nor thwes te rn  High School  and North- 
w e s t e r n  f i e l d  a r e  l o c a t e d  s o u t h  of  t h e  i n t e r s e c t i o n ,  w h i l e  p r i v a t e  
r e s i d e n c e s  and a mo te l  a r e  l o c a t e d  n o r t h  o f  t h e  i n t e r s e c t i o n .  Con- 
s i d e r i n g  t h e  westbound t r a f f i c  f l ow ,  t h e  s i g n a l s  n e a r e s t  t h e  
c ros swa lk  a r e  l o c a t e d  app rox ima te ly  870 f e e t  e a s t  a t  Lawton and 
930 f e e t  w e s t  a t  Dex te r .  I n  t h e  eas tbound f low d i r e c t i o n ,  s i g n a l s  
a r e  l o c a t e d  approximate ly  930 f e e t  e a s t  a t  Lawton and 870 f e e t  
w e s t  a t  Dexter .  Equipment i n s t a l l e d  a t  t h i s  s i t e  i n c l u d e d  a 
v e h i c l e  p r e s e n c e  d e t e c t o r  on t h e  westbound approach approximate ly  
400 f e e t  from t h e  c ros swa lk ,  two c ros swa lk  f i x t u r e s  w i t h  amber 
beacons ,  two combina t ion  p u s h - b u t t o n  d e t e c t o r s ,  two l i g h t e d  push- 
b u t t o n  d e t e c t o r s  and p e d e s t r i a n  c h a i n .  
( c )  
FIGURE (2-7. WEST GRAND BOULEVARD AND WILDEMERE. 
S I T E  NUMBER NINE.  
Conner and C o r b e t t  ( F i g u r e  C-8) 
S i t e  Number Twelve i s  l o c a t e d  a t  t h e  i n t e r s e c t i o n  o f  Conner 
and C o r b e t t .  Conner Parkway i s  t h e  wes t  l e g  o f  t h i s  i n t e r -  
s e c t i o n  w i t h  a  f a c t o r y  l o c a t e d  one b lock  f u r t h e r  west. Var ious  
s m a l l  shops  and a  b a r  a r e  l o c a t e d  n o r t h e a s t  o f  t h e  i n t e r s e c t i o n .  
The s o u t h  c rosswalk  which i s  under  s t u d y  i s  t e n  f e e t  wide and i s  
used p r i n c i p a l l y  by f a c t o r y  workers  and e l d e r l y  neighborhood 
r e s i d e n t s  who l i v e  e a s t  of  t h e  i n t e r s e c t i o n .  The c l o s e s t  t r a f f i c  
s i g n a l s  a r e  l o c a t e d  app rox ima te ly  2 , 0 7 0  f e e t  n o r t h  a t  G r a t i o t  and 
1,500 f e e t  s o u t h  a t  Harper .  Equipment i n s t a l l a t i o n  i n c l u d e d  
two crosswalk  f i x t u r e s  w i t h  amber beacons and s p o t l i g h t s ,  two 
advance warning s i g n s  and two combinat ion p u s h - b u t t o n  d e t e c t o r s .  
( b )  
FIGURE C - 8 .  CONNER AND CORBETT. 
S I T E  NUMBER TWELVE. 
L i v e r n o i s  and Cambridge (F igu re  C - 9 )  
S i t e  Number T h i r t e e n  i s  l o c a t e d  a t  Cambridge and L i v e r n o i s .  
Cambridge i s  a t  a  40° n o r t h e a s t  t o  southwes t  a n g l e  e a s t  of  
L i v e r n o i s  and i s  p e r p e n d i c u l a r  wes t  of  t h e  i n t e r s e c t i o n .  Var ious  
s m a l l  a p p a r e l  shops l i n e  bo th  s i d e s  of  L i v e r n o i s  w i t h  a  Michigan 
Bank branch  and pa rk ing  l o t  l o c a t e d  southwes t  of  t h e  i n t e r s e c t i o n  
and a  pa rk ing  l o t  l o c a t e d  s o u t h e a s t  o f  t h e  i n t e r s e c t i o n .  The v a s t  
m a j o r i t y  of  p e d e s t r i a n s  i n  t h i s  a r e a  a r e  women shoppe r s .  The 
t e n - f o o t  wide c rosswalk  i s  l o c a t e d  n o r t h  o f  t h e  i n t e r s e c t i o n  a t  an 
a n g l e  of  20° n o r t h  of  e a s t .  Th i s  c rosswalk  l o c a t i o n  i s  a lmos t  
midway between t h e  e x i s t i n g  t r a f f i c  s i g n a l s  i n  t h e  a r e a  t h a t  a r e  
l o c a t e d  approximate ly  610 f e e t  n o r t h  a t  Outer  Dr ive  and 600 f e e t  
s o u t h  a t  Seven Mile  Road. Equipment i n s t a l l e d  a t  t h i s  s i t e  
i nc luded  two crosswalk  f i x t u r e s  w i t h  amber beacons ,  two combinat ion 
push -bu t ton  d e t e c t o r s  and one advance warning s i g n .  
Advance 
( b )  
FIGURE C - 9 .  LIVERNOIS AND CAMBRIDGE. 
Seven Mi le  Road and Binder  ( F i q u r e  C-10) 
S i t e  Number Four t een  i s  l o c a t e d  i n  t h e  Seven Mi le  Road and 
Binder  a r e a .  ~ e r s h i n g  High School  i s  l o c a t e d  s o u t h  o f  Seven Mi le  
Road, w h i l e  s m a l l  snack  b a r s ,  a  t o o l  and d i e  company, a S t anda rd  
O i l  g a s  s t a t i o n  and v a r i o u s  v a c a n t  l o t s  l i n e  t h e  n o r t h  s i d e  o f  
Seven Mi le  Road. The t e n - f o o t  wide c ros swa lk  i s  l o c a t e d  app rox i -  
ma te ly  100 f e e t  w e s t  of t h e  i n t e r s e c t i o n  and i s  used p r i m a r i l y  
by P e r s h i n g  High School  s t u d e n t s ,  w i t h  some l i g h t  u s e  by l o c a l  
r e s i d e n t s .  The n e a r e s t  t r a f f i c  s i g n a l s  a r e  l o c a t e d  app rox ima te ly  
370 f e e t  e a s t  a t  Ryan and 2,470 f e e t  w e s t  a t  Conant.  Equipment 
i n s t a l l e d  a t  t h i s  s i t e  i nc luded  one c ros swa lk  f i x t u r e  w i t h  amber 
beacons and s p o t l i g h t s ,  one l i g h t e d  p u s h - b u t t o n  d e t e c t o r ,  and one 
combina t ion  p u s h - b u t t o n  d e t e c t o r .  
(b )  
FIGURE C - 1 0 .  SEVEN MILE AND B I N D E R .  
S I T E  NUMBER FOURTEEN. 
Wyoming and W e s t f i e l d  (F igu re  C - 1 1 )  
S i t e  Number F i f t e e n  i s  a  mid-block l o c a t i o n  on Wyoming between 
W e s t f i e l d  and Westpoin t .  The 15 - foo t  wide c rosswalk  i s  l o c a t e d  
approximate ly  240 f e e t  s o u t h  of W e s t f i e l d  and i s  p l a c e d  d i r e c t l y  
between t h e  two major s idewalks  l e a d i n g  t o  Plackenzie High School .  
The schoo l  and i t s  f i e l d  a r e  l o c a t e d  a long  t h e  wes t  s i d e  o f  
Wyoming. P r i v a t e  r e s i d e n c e s ,  a  f u n e r a l  home, a  v a c a n t  l o t ,  two 
h a l l s ,  an i n d u s t r i a l  p l a t i n g  company and a  barbeque s t o r e  l i n e  
t h e  e a s t  s i d e  of  Wyoming i n  t h e  v i c i n i t y  of t h e  c ros swa lk .  The 
c rosswalk  i s  u t i l i z e d  a lmos t  e x c l u s i v e l y  by blackenzie High School  
s t u d e n t s  w i t h  some s l i g h t  use  by l o c a l  r e s i d e n t s .  T r a f f i c  s i g n a l s  
a r e  l o c a t e d  approximate ly  1,020 f e e t  n o r t h  a t  West Chicago and 
620 f e e t  sou th  a t  Oakman. Equipment i n s t a l l e d  a t  t h i s  s i t e  
i nc luded  one c rosswalk  f i x t u r e  w i t h  amber beacons,  one l i g h t e d  
push -bu t ton  d e t e c t o r ,  one combinat ion push -bu t ton  d e t e c t o r  and 
p e d e s t r i a n  c h a i n .  
Scale I 
Advance Warning Sign 
150' min. distance 
I-? from illurn, flxture 
Advance Warning Sign 
(located min. distance Marbel i te 




( b )  
FIGURE C - 1 1 .  WYOMING AND WESTFIELD. 
SITE NUMBER FIFTEEN. 
Chicago and Sorren to  (F igure  C - 1 2 )  
S i t e  Number S ix teen  i s  a t  one of t h e  two vehic le -ac tua ted  
s i g n a l  l o c a t i o n s  i n  t h e  Ci ty  of D e t r o i t .  I t  i s  l oca t ed  a t  t h e  
i n t e r s e c t i o n  of West Chicago and Sorren to .  A h o s p i t a l  and 
c l i n i c  a r e  l oca t ed  a t  t h e  sou theas t  and northwest  co rne r s ,  whi le  
smal l  s t o r e s  a r e  l oca t ed  n o r t h e a s t  and southwest of t h e  i n t e r -  
s e c t i o n .  The ten- foot  wide crosswalks e a s t  and west of t h e  
i n t e r s e c t i o n  were s t u d i e d .  Although t h e  crosswalks a r e  used by a  
gene ra l  c ros s - sec t ion  of t h e  community, t h e r e  a r e  many more e l d e r l y  
persons than might o r d i n a r i l y  be expected because of t h e  c l o s e  
proximity of t h e  h o s p i t a l  and c l i n i c  t o  t h e  crosswalks.  The 
n e a r e s t  t r a f f i c  s i g n a l s  a r e  l oca t ed  approximately 970 f e e t  e a s t  a t  
Meyers and 1,630 f e e t  west  a t  Schaefer  Highway. Equipment 
i n s t a l l e d  a t  t h i s  s i t e  included two combination push-but ton  
d e t e c t o r s  and two l i g h t e d  push-,button d e t e c t o r s .  
Pedestrian 14 ' 
Pushbutton 
ALL FOUR CORNERS 
SORRENTO 
FIGURE C - 1 2 .  CHICAGO AND SORRENTO 
SITE NUMBER SIXTEEN. 
Seven Mile  Road and Annott  ( F i g u r e  C-13)- 
S i t e  Number Seventeen i s  t h e  o t h e r  v e h i c l e - a c t u a t e d  s i g n a l  
l o c a t i o n  i n  t h e  C i t y  of D e t r o i t .  I t  i s  l o c a t e d  a t  t h e  T- 
i n t e r s e c t i o n  of Annott  and Seven Mile  Road. Osborn High School 
i s  l o c a t e d  sou th  of Seven Mile Road, wh i l e  v a r i o u s  s m a l l  s t o r e s  
a r e  l o c a t e d  a long  t h e  n o r t h  s i d e .  The 15 - foo t  wide crosswalk 
which was s t u d i e d  i s  used a lmost  e x c l u s i v e l y  by Osborn s t u d e n t s  
w i th  some use  by neighborhood r e s i d e n t s .  The n e a r e s t  t r a f f i c  
s i g n a l s  a r e  l o c a t e d  1 , 0 4 0  f e e t  e a s t  a t  S t r a s b u r g  and 6 4 0  f e e t  
wes t  a t  Hoover. Equipment i n s t a l l e d  inc luded  one l i g h t e d  push- 
b u t t o n  d e t e c t o r  and one combinat ion push -bu t ton  d e t e c t o r .  
SEVEN M I L E  
Ped. Chain I 1 I / . =+- 




FIGURE C-13. SEVEN MILE ROAD AND ANNOTT. 
SITE NUMBER SEVENTEEN. 

APPENDIX D 
The sample s i z e s  f o r  t h e  " i n t e r m e d i a t e "  s t u d i e s  were hased on 
t h e  s t a t i s t i c a l  parameters  of t h e  t r a f f i c  c h a r a c t e r i s t i c s  observed 
i n  t h e  "be fo re"  s t u d i e s .  The C e n t r a l  L i m i t  Theorem was u s e d  t o  
e s t i m a t e  a  sample s i z e  ti w i th  t h e  p rope r ty  t h a t ,  f o r  a binomial  
c a s e ,  i f  a  sample s i z e  M o r  l a r g e r  i s  t aken ,  t h e  p r o b a b i l i t y  w i l l  
be  a t  l e a s t  0.95 t h a t  t h e  average  sample p ropor t ion  will d i f f e r  
from t h e  t r u e  p ropor t ion  ( p )  by l e s s  than  0 . 1 .  We wish t o  have: 
I 
~ ( 2 )  - p,  = a- - x - f i  n  where 
q = 1-p, and n  = sample s i z e ,  and c-. i s  t h e  s t a n d a r d  d e v i a t i o n  of 
t h e  samp3.e mean. On d i v i d i n g  both $ ides  of t h e  above i n e q u a l i t y  
by 5- we o b t a i n  
X 
- 
According t o  Delloivre's Theorem, t h e  p r o b a b i l i t y  on t h e  l e f t  i s  
g iven  approximately f o r  l a r g e  n  by 
J 2 : r  
-0.1- 
Ke f i n d  from normal d i s t r i b u t i o n  t a b l e s  t h a t  t h i s  w i l l  be a t  
l e a s t  0 . 9 5  i f  
S ince  pq = p ( 1 - p )  5 1 / 4  f o r  a l l  p  between O and 1, n w i l l  be 
a t  l e a s t  (13.6)2 pq,  no p a t t e r  what p may b e ,  i f  

APPENDIX E 
THE PUBLIC EDUCATION PROGWI* 
The T r a f f i c  S a f e t y  A s s o c i a t i o n  des igned ,  wro t e ,  l a i d - o u t ,  
p r e p a r e d  and had p r i n t e d  t h e  f o l l o w i n g  f o r  t h e  C i t y  of D e t r o i t  
P e d e s t r i a n  S a f e t y  Demons t ra t ion  P r o j e c t s :  
A t o t a l  o f  65,000 e x p l a n a t o r y  
l e a f l e t s  ( P l a t e s  2 - 1 ,  2-2, and 4 - 1 )  
200 p o s t e r s  on ca rdboa rd  s t o c k .  
20 permanent me ta l  p o s t e r s .  
The A s s o c i a t i o n  a r r anged  f o r  t h e  d i s t r i b u t i o n  of  t h e  l e a f l e t s  
and p o s t e r s  i n  t h e  f o l l o w i n g  way: The a p p r o p r i a t e  number o f  l e a f -  
l e t s  were d i s t r i b u t e d  t o  18 p u b l i c  and p a r o c h i a l  e lementary  s c h o o l s ,  
two h igh  s c h o o l s  and two u n i v e r s i t i e s  which were a d j a c e n t  t o  one 
o f  t h e  p e d e s t r i a n  s a f e t y  p r o j e c t  i n s t a l l a t i o n s .  
The two u n i v e r s i t i e s  were Wayne S t a t e  U n i v e r s i t y  and t h e  
U n i v e r s i t y  of  D e t r o i t .  The two h i g h  s c h o o l s  were Pe r sh ing  High 
School  and Mackenzie High Schoo l .  The e lementary  s c h o o l s  were: 
Our Lady Queen of Heaven, Law School ,  Hal ly  School ,  Gesu, 
Fleming School ,  Assumption G r o t t o ,  Goodale Schoo l ,  S t .  I g n a t i u s ,  
P a s t e u r  School ,  Atk inson  School ,  llason School ,  Corpus C h r i s t i -  
Holy Ghost ,  Ba r ton ,  Ephiphany, Pa rke r  School ,  NcFarlane School ,  
P u l a s k i  School  and S t .  Raymond. 
The c h i l d r e n  i n  t h e  e l emen ta ry  s c h o o l s  were i n s t r u c t e d  by 
t h e i r  t e a c h e r s  t o  t a k e  t h e  l e a f l e t  home t o  t h e i r  p a r e n t s .  
I n  a d d i t i o n ,  t h e  t o t a l  of 200 p o s t e r s  were p l aced  i n  b u s i n e s s  
l o c a t i o n s  which were n e a r  t h e  p r o j e c t  i n s t a l l a t i o n s .  
L e a f l e t s  a l s o  were d i s t r i b u t e d  t o  D e t r o i t  p o l i c e  o f f i c e r s  and 
t o  h i g h  s c h o o l  d r i v e r  e d u c a t i o n  c l a s s e s .  
F i e l d  i n v e s t i g a t o r s  o f  t h e  D e t r o i t  Department of S t r e e t s  
and T r a f f i c  a l s o  d i s t r i b u t e d  a  t o t a l  o f  10,000 l e a f l e t s  a t  t h e  
i n s t a l l a t i o n  c o r n e r s .  The Department of  S t r e e t s  and T r a f f i c  a l s o  
e r e c t e d  t h e  20 me ta l  p o s t e r s  a t  t h e  p r o j e c t  i n s t a l l a t i o n s .  
A l l  m a t e r i a l  t h a t  was p repa red  was d i s t r i b u t e d .  The d i s t r i -  
b u t i o n  was done through t h e  T r a f f i c  S a f e t y  A s s o c i a t i o n  w i t h  t h e  
a s s i s t a n c e  of t h e  D e t r o i t  P o l i c e  T r a f f i c  S a f e t y  Bureau,  D e t r o i t  
p u b l i c  and p a r o c h i a l  s c h o o l s  and o f f i c i a l s  a t  Wayne S t a t e  
U n i v e r s i t y  and t h e  U n i v e r s i t y  of  D e t r o i t .  
A p u b l i c i t y  program announcing t h e  i n a u g u r a t i o n  o f  t h e  s t u d y  
s i t e  i n s t a l l a t i o n s  was c a r r i e d  o u t .  A news r e l e a s e  was s e n t  t o  
a l l  major  D e t r o i t  a r e a  newspapers and g i v e n  t o  r a d i o  and t e l e v i s i o n  
s t a t i o n s .  One d a i l y  newspaper c a r r i e d  a  comprehensive s t o r y  and 
p i c t u r e .  Two t e l e v i s i o n  s t a t i o n s  c a r r i e d  t h e  opening  of  t h e  
*Prepared  by t h e  T r a f f i c  S a f e t y  A s s o c i a t i o n  of  D e t r o i t .  
i n s t a l l a t i o n  a t  l l e r r i c k  and Th i rd .  A number of r a d i o  s t a t i o n s  
b r o a d c a s t  news accounts  of t h e  opening .  
The D e t r o i t  P o l i c e  Department T e l e v i s i o n  Center  a l s o  pre-  
pared  a  f ive-minute  v ideo- tape  program f o r  viewing by a l l  
D e t r o i t  P o l i c e  uniformed pe r sonne l .  The taped  program c a r r i e d  an 
e x p l a n a t i o n  by t h e  D e t r o i t  P o l i c e  Department D i r e c t o r  of T r a f f i c  
Wil l iam H. Polkinghorn on t h e  a c t i o n  p o l i c y  p o l i c e  should  fo l low 
a t  t h e s e  i n s t a l l a t i o n s .  B r i e f l y ,  t h e  p o l i c y  was t h a t  t h e r e  was 
t o  be no s p e c i a l  o r  a d d i t i o n a l  enforcement  a t  t h e  i n s t a l l a t i o n s ,  
b u t  e d u c a t i o n a l  warning s t o p s  were d i r e c t e d  a s  needed. The 
purpose of  t h e  t a p e  program was p r i m a r i l y  t o  a p p r i s e  p o l i c e  of t h e  
i n s t a l l a t i o n s  and t h e  way they  o p e r a t e d .  
APPENDIX F  
SCHEDULE OF FIELD WORK 
TABLE F-1 
*SCHEDULE OF FIELD WORK 
. 
WORK 
"Before"  S t u d i e s  
" I n t e r m e d i a t e "  
S t u d i e s  
I n s t a l l a t i o n  of  
In fo rma t ion  Systems 
Expe r t  Pane l  
E v a l u a t i o n  S tudy  
" A f t e r  " S t u d i e s  
.. 
PERIOD 
S p r i n g  1969 
October  1969- 
December 1969 
1969 - 1970 
December 1970 




EXPERT PANEL MEMBERS -
TABLE G - 1  
EXPERT PANEL MEMBERS 
L i e u t e n a n t  John  Logan 
T r a f f i c  S a f e t y  Bureau 
D e t r o i t  P o l i c e  Department 
Number 7  P r e c i n c t  
D e t r o i t ,  Michigan 
M r .  Donald Orne 
Michigan Department o f  S t a t e  Highways 
T r a f f i c  and S a f e t y  
1st  F l o o r ,  S t a t e  Highways B u i l d i n g  
Drawer K 
Lans ing ,  Michigan 48296 
I l r ,  Gene C l i n t o n  
Wayne County Road Commission 
726 City-County E u i l d i n g  
D e t r o i t ,  Michigan 
M r .  Bruce Grubb 
D i r e c t o r  o f  F i e l d  O p e r a t i o n s  
T r a f f i c  S a f e t y  A s s o c i a t i o n  of  D e t r o i t  
1902 Buhl B u i l d i n g  
D e t r o i t ,  Michigan 48226 
M r .  H . D .  H a r t e r  
S u p e r i n t e n d e n t  of S a f e t y  Educa t ion  
D e t r o i t  P u b l i c  Schoo l s  
8721 John C .  Lodge Freeway 
D e t r o i t ,  48202 
D r .  H e r b e r t  Bauer 
Gene ra l  I l o to r s  Research L a b o r a t o r i e s  
Mound Road a t  12  Mile Road 
Warren,  Michigan 

APPENDIX H 
SAMPLE "EXPERT PANEL1' QUESTIONNAIRE 
HIGHWAY SAFETY RESEARCH INSTITUTE 
THE UNIVERSITY OF MICHIGAN 
p e d e s t r i a n  Crosswalk S a f e t y  S t u d i e s  
C - P a n e l  E v a l u a t i o n  Study 
F i e l d  S h e e t  No. C - 1  
Name. .............. * T i t l e  .............. Agency . . . . . . . . . . . . . .m. . .  
Guide L i n e s  f o r   valuation of t h e  D e t e c t i o n  and In fo rma t ion  
System a t  S i t e . .  , . #l2.. .CQUPOT.BP~.CQT~G~~, . .QBY . $ ~ W $ Y . .  * .  . . , . . 
1. I n s p e c t  t h e  s i t e  and t h e  i n n o v a t i v e  p e d e s t r i a n  
d e v i c e s  i n s  t a l - l e d  t h e r e .  
2 .  Study t h e  In fo rma t ion  S h e e t  and s i t e  s k e t c h  on 
t h e  f o l l o w i n g  pages .  The P r o j e c t  s t a f f  w i l l  be 
p l e a s e d  t o  answer any q u e s t i o n s  you may have.  
3. The sequence  i n  which you w i l l  s e e  and e v a l u a t e  
t h e  v a r i o u s  items ( i n f o r m a t i o n  d e v i c e  and/or  




DEVICE MODE EVALUATED 
P e d e s t r i a n  In fo rma t ion  and 
Warning S igns  
Combination Push But ton  
D e t e c t o r  
P e d e s t r i a n  Actua ted  Advance 
warning S ign  
P e d e s t r i a n  Actua ted  F l a s h i n g  
Amber Beacons 
J o i n t  e f f e c t  o f  t h e  pedes- 
t r i a n  a c t u a t e d  Amber Becons 
and Advance Warning S ign  
4. Answer t h e  q u e s t i o n s  i n  t h e  a t t a c h e d  s e t .  
HIGHWAY SAFETY RESEARCH INSTITUTE 
THE UNIVERSITY OF MICN1GP.N 
P e d e s t r i a n  Crosswalk S a f e t y  S t u d i e s  
C - P a n e l  E v a l u a t i o n  Study 
F i e l d  S h e e t  No. C-2  
INFORMATION SHEET ON Conner and C o r b e t t  SITE #12 - 
Envi ronmenta l  
and Geometr ic  
F e a t u r e s  
--foot wide c ros swa lk  i s  l o c a t e d  s o u t h  o f  t he1  
i n t e r s e c t i o n  and i s  used p r i n c i p a l l y  by workers  
from t h e  f a c t o r y  l o c a t e d  one  b lock  f u r t h e r  west I 
and e l d e r l y  neighborhood r e s i d e n t s  who l i v e  e a s t  
o f  t h e  i n t e r s e c t i o n .  The c l o s e s t  t r a f f i c  s i g n a l s  
a r e  l o c a t e d  app rox ima te ly  2070 f e e t  n o r t h  a t  
G r a t i o t  and 1500 f e e t  s o u t h  a t  Harper .  
V e h i c u l a r  Flow 
C h a r a c t e r i s t i c s  
Be fo re  I n s t a l l a t i o n  
o f  New Devices  
Pas senge r  Trucks 85 th  P e r c e n t i l e  
Ca r s  & BUSQS Spot  Speed=37.16 
Tnrough 642 83 100th  P e r c e n t i l e  
R iqh t  Turn ing  28 1 Spo t  Speed=44 mph 
L e f t  Turning 19 8 
P e d e s t r i a n  Flow 
C h a r a c t e r i s  t i c s  
B e f c r e  I n s t a l l a t i o n  
o f  New Devices  
H ighes t  Hourly P e d e s t r i a n  Flow: 28 
8 5 t h  100th  
P e d e s t r i a n  C r o s s i n g  
T i m e  ( i n  s econds )  
P e d e s t r i a n  Wai t ing  
Time ( i n  s econds )  
P e r c e n t i l e  P e r c e n t i l e  
12  30 
I T r a f f i c  C o n t r o l  and( 
Safety 1,lea.sures 
B e f o r e  I n s t a l l z t i o n  
o f  N e w  Devices  
None 
C u r r e n t  T r a f f i c  
C o n t r o l ,  S a f e t y  
i.lecisures and  
2 Crosswalk F i x t u r e s  TIME PARAMETERS 
Spo t  L i g h t s  
2 Combination Push Phases  Time i n  Secs.  i 
Bu t ton  D e t e c t o r s  I n i t i a l  
1 Photo  C e l l  D e t e c t o r  I n t e r v a l  ( N o n - d i r e c t i o n a l )  
15  i 
4 Amber Beacons C l e a r a n c e  1 
2  Advance Warning I n t e r v a l  1.5 
S i g n s  

HIGHWAY SAFETY RESEARCH INSTITUTE 
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p e d e s t r i a n  Crosswalk S a f e t y  S t u d i e s  
C - P a n e l  E v a l u a t i o n  Study 
F i e l d  S h e e t  No. C-3  
The f o l l o w i n g  q u e s t i o n s  d e a l  w i t h  t h e  s t a t i c  P e d e s t r i a n  
I n f o r m a t i o n  and warning S i q n s  i n  t h e  v i c i n i t y  of  t h e  
Combination Push But ton  D e t e c t o r .  
1. W i l l  approaching  p e d e s t r i a n s  see t h e  P e d e s t r i a n  
I n f o r m a t i o n  and Warning S i g n s ?  (1-l2dm ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and S u g g e s t i o n s :  
2 .  W i l l  t h e  p e d e s t r i a n s  r e a d  t h e  I n f o r m a t i o n  and 
Warning S igns?  (2-12dm ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
3 .  Are t h e  l egends  on t h e  I n f o r m a t i o n  and Warning 
S i g n s  s u f f i c i e n t l y  c l e a r ,  s i m p l e ,  and b r i e f ?  (3-12dm ) 
YES NO 
Comments and S u g g e s t i o n s :  
4 .  W i l l  t h e  p e d e s t r i a n s  u n d e r s t a n d  t h e  I n f o r m a t i o n  
and Warning S igns?  (4-12dm ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions  : 
5 .  W i l l  t h e  I n f o r m a t i o n  and Warning S i g n s  a i d  t h e  
p e d e s t r i a n  i n  u n d e r s t a n d i n g  t h e  o p e r a t i o n  o f  
t h e  i n f o r m a t i o n  system? (5-12dm ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
Highway S a f e t y  Research  I n s t i t u t e  
The U n i v e r s i t y  o f  Michigan 
Form C-3 
6 .  W i l l  t h e  I n f o r m a t i o n  and Warning S i g n s  c o n f u s e  
o r  d i s t r a c t  t h e  p e d e s t r i a n s ?  (6-12dm ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and S u g g e s t i o n s :  
7 .  Your comments on t h e  d e s i g n  and p lacement  o f  
t h e  P e d e s t r i a n  I n f o r m a t i o n  and Warning S i g n s  
w i l l  b e  a p p r e c i a t e d .  ( 7 -  12dm ) 
The f o l l o w i n g  q u e s t i o n s  d e a l  w i t h  t h e  Combination Push 
Bu t ton  D e t e c t o r .  
8.  W i l l  app roach ing  p e d e s t r i a n s  see t h e  Combination 
Push Bu t ton  D e t e c t o r ?  (8- 12dG ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and S u g g e s t i o n s  : 
9.  W i l l  t h e  p e d e s t r i a n s  s e e  t h e  i n s t r u c t i o n s  on t h e  
Combination Push Bu t ton  D e t e c t o r ?  (9- 12dG ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and S u g g e s t i o n s :  
10 .  W i l l  t h e  p e d e s t r i a n s  u n d e r s t a n d  t h e  i n s t r u c t i o n s  
on t h e  Combination Push Bu t ton  D e t e c t o r ?  (10 -12dG 
VERY LIKELY LIKELY UNLIKELY 
Comments and S u g g e s t i o n s :  
.gkway S a f e t y  Research I n s t i t u t e  
le Uni ,vers i t .y  o f  Michigan 
Form C - 3  
11. W i l l  t h e  p e d e s t r i a n s  n o t i c e  t h a t  t h e  l i g h t e d  
message on t h e  Combination Push But ton  Detec- 
t o r  changes when t h e y  push t h e  b u t t o n ?  (11- 12dG j 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
12 .  W i l l  t h e  p e d e s t r i a n s  unde r s t and  t h e  meaning o f  
t h e  changed message on t h e  Combination Push 
But ton  D e t e c t o r ?  (12-12dG 1 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
13 .  When t h e  buzze r  sounds,  w i l l  t h e  p e d e s t r i a n s  
s t i l l  w a i t i n g  unde r s t and  t h a t  t h e y  shou ld  push 
t h e  b u t t o n  a g a i n ?  (13-12dG ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions  : 
14. W i l l  t h e  w a i t i n g  p e d e s t r i a n s  n o t i c e  t h a t  t h e  
l i g h t e d  message changes a f t e r  t h e  buzze r  
sounds? (14-12dG 1 
VERY LIKELY LIKELY UIiLIKELY 
Comments and Sugges t ions :  
15 .  W i l l  t h e  p e d e s t r i a n s  push t h e  b u t t o n  a g a i n  a f t e r  
t h e y  h e a r  t h e  buzze r?  (15-12dG ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
Highway S a f e t y  Research I n s  ti t u t e  
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16.  Is t h e  i n t e r v a l  between t h e  pushing of  t h e  
b u t t o n  and t h e  buzzing: (16-12dG ) 
TOO LONG ABOUT RIGHT TOO SHORT 
Comments and Sugges t ions :  
17.  Is t h e  d u r a t i o n  of t h e  buzzing: 
TOO LONG ABOUT R I G H T  
Comments and Sugges t ions :  
18.  Is t h e  sound of buzzing a p p r o p r i a t e ?  
YES NO 
Comments and Sugges t ions :  
TOO SHORT 
19.  I f  t h e  p e d e s t r i a n  h e a r s  t h e  buzzer  sounding a f t e r  
he has  begun c r o s s i n g  t h e  s t r e e t ,  he  w i l l :  
(Check responses  you cons ide r  l i k e l y )  (19-12dG 
a )  Continue c r o s s i n g  a t  t h e  same 
speed 
b) Hurry t o  complete t h e  c r o s s i n g  
c )  Go back t o  t h e  curb  
d )  Be confused a s  t o  what t o  do 
Comments and Sugges t ions :  
20. Do you b e l i e v e  t h a t  t h e  Combination Push Button 
De tec to r  w i l l  a t t r a c t  vandals?  (20-12dG ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
ghway S a f e t y  Research I n s t i t u t e  
e  University of  Michigan 
2 1 .  W i l l  t h e  Combination Push Button Detec tor  
w i t h s t a n d  a t t e m p t s  a t  vandalism? 
Form C-3 
YES NO 
Comments and Sugges t ions :  
2 2 .  Any o t h e r  comments you wish t o  o f f e r  about  t h e  
d e s i g n ,  placement and o p e r a t i o n  of  t h e  Combination 
Push Button De tec to r  w i l l  be a p p r e c i a t e d .  (22-12dG ) 
The f o l l o w i n s  q u e s t i o n s  d e a l  w i t h  t h e  p e d e s t r i a n  a c t u a t e d  
Advance Warning Sign.  
- 
- 
2 3 .  W i l l  t h e  approaching d r i v e r s  e a s i l y  s e e  t h e  
a c t i v a t e d  Advance Warning Sign? 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions  : 
2 4 .  W i l l  t h e  Advance Warning Sign a l e r t  t h e  approaching 
d r i v e r  t o  t h e  crosswalk  and t o  p e d e s t r i a n s ?  (24-12dC 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
25.  W i l l  t h e  d r i v e r  be  d i s t r a c t e d  by t h e  Advance 
Warning Sign? (25-12dC 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
2 6 .  Are t h e  d e s i g n ,  legend and placement of  t h e  
Advance Warning Sign s a t i s f a c t o r y ?  
YES NO 
Comments and Sugges t ions :  
Highway S a f e t y  Research I n s t i t u t e  
The Univers i ty  of Michigan 
27. W i l l  t h e  Advance Warning Sign c o n t r i b u t e  t o  
p e d e s t r i a n  s a f e t y  a t  t h e  crosswalk? 
Form C-3 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
28, W i l l  t h e  Advance Warning Sign g a i n  t h e  conf i -  
dence of d r i v e r s  i n  t h e  long run? (28-12dC ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
29. W i l l  t h e  Advance Warning Sign a t t r a c t  vandals  
and wi ths tand  a t t empts  a t  vandalism? (29-12dC ) 
YES NO 
Comments and Suggest ions : 
30. Any o t h e r  comments you wish t o  make about  t h e  
Advance Warning Sign w i l l  be apprec ia ted .  (30-12dC ) 
The f o l l o w i n s  q u e s t i o n s  d e a l  w i t h  p e d e s t r i a n  a c t u a t e d  
* .' 
a p p r o p r i a t e l y  co lo red  s i g n .  This  i s  necessary  s i n c e  t h e r e  a r e  
no s i t e s  wi thou t  a  crosswalk f i x t u r e '  and such 'a s i g n  i s  a l o g i c a l  
  art of t h e  t r e a t m e n t  of t h e  i n t e r s e c t i o n .  
31. W i l l  t h e  f l a s h i n g  Amber Beacons mounted over  t h e  
crosswalk be e a s i l y  seen  by approaching d r i v e r s ?  (31-12dB 
VERY LIKELY LIKELY UNLIKELY 
Comments and Suggest ions : 
ighway S a f e t y  Research I n s t i t u t e  
he  3nEvers i ty  of  Michigan 
Form C-3 
3 2 .  W i l l  t h e  f l a s h i n g  Amber Beacons a l e r t  approaching 
d r i v e r s  t o  t h e  crosswalk  and t h e  presence  of 
t h e  p e d e s t r i a n s ?  (32-12dB ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions  : 
Having seen t h e  a c t i v a t e d  i n f c r m a t i o n  system, 
t h e  d r i v e r  w i l l :  (Check a l l  p o s s i b i l i t i e s  
you c o n s i d e r  l i k e l y )  
a )  ~ x p e c t ' t o  s e e  a  p e d e s t r i a n  i n  
t h e  v i c i n i t y  of t h e  crosswalk 
b )  F e e l  t h a t  h i s  d r i v i n g  t a s k  i s  made 
more d i f f i c u l t  by t h e  in fo rmat ion  
d i s p l a y s  
c )  Find it easy  t o  e v a l u a t e  t h e  meaning 
of  t h e  in fo rmat ion  d i s p l a y s  
Comments and Sugges t ions :  
34. W i l l  t h e  f l a s h i n g  Amber  Beacons d i s t r a c t  o r  
confuse  t h e  d r i v e r s ?  (34-12dB ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
35. W i l l  t h e  u n l i t  i n fo rmat ion  system hardware a t  
t h i s  s i t e  have any e f f e c t  on d r i v e r s ?  (35-12dB ) 
YES NO 
Comments and Sugges t ions :  
36 .  When t h e  Amber Beacons f l a s h  w i l l  t h e  d r i v e r s  
y i e l d  t h e  r i g h t  of way a t  t h e  crosswalk t o  t h e  
p e d e s t r i a n s ?  (36-12dB ) 
ALWAYS USUALLY RARELY 
Comments and Sugges t ions :  
Highway S a f e t y  Research I n s t i t u t e  
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3 7 .  I f  t h e  approaching d r i v e r  sees t h e  in fo rmat ion  
system going o f f ,  he w i l l :  (Check a l l  poss i -  
b i l i t i e s  you c o n s i d e r  l i k e l y )  (37-12dB ) 
a )  F e e l  confused o r  d i s t r a c t e d  
b) Bel ieve  t h a t  he i s  no longer  
r e q u i r e d  t o  be p a r t i c u l a r l y  
concerned w i t h  p e d e s t r i a n  s a f e t y  
a t  t h e  crosswalk .  
Comments and Sugges t ions :  
38. Are t h e  s i z e ,  placement and o r i e n t a t i o n  of t h e  
Amber Beacons s a t i s f a c t o r y  i n  terms of a t t r a c t i n g  
t h e  approaching d r i v e r ?  (38-12dB ) 
YES NO 
Comments and Sugges t ions :  
39. Are t h e  o p e r a t i o n a l - t i m e  parameters  of t h e  
in fo rmat ion  system s a t i s f a c t o r y ?  
YES NO 
Comments and Sugges t ions :  
40. W i l l  t h e  Amber Beacons c o n t r i b u t e  t o  p e d e s t r i a n  
s a f e t y  a t  t h e  crosswalk? (40-12dB ) 
VERY LIKELY LIKELY 
Comments and Sugges t ions :  
UNLIKELY 
4 1 .  W i l l  t h e  Amber Beacons g a i n  t h e  conf idence  of t h e  
d r i v e r s  i n  t h e  long run?  ( 4  1-12dB ) 
VERY LIKELY LIKELY 
Comments and Sugges t ions :  
UNLIKELY 
ighway S a f e t y  Research I n s t i t u t e  
h e  U n i v e r s i t y  o f  Michigan 
4 2 .  Are t h e  p e d e s t r i a n  a c t u a t e d  f l a s h i n g  Amber 
Beacons a  s a t i s f a c t o r y  mode of  o p e r a t i o n  a t  
t h i s  s i t e ?  
YES 
Comments and Sugges t ions :  
4 3 .  Assign  a  numer ica l  s c o r e  on a  s c a l e  of  1 (poor )  
t o  5 ( e x c e l l e n t )  t o  t h i s  mode of  o p e r a t i o n .  
4 4 .  Any o t h e r  comments you wish t o  make a b o u t  t h e  
Amber Beacons (dynamic) a s  an  i n f o r m a t i o n  
d e v i c e  and as a mode o f  o p e r a t i o n  of  t h e  
i n f o r m a t i o n  system a t  t h i s  s i t e  w i l l  be  
a p p r e c i a t e d .  
INDICATE TO THE PRINCIPAL INVESTI- 
GATOR THAT YOU HAVE COMPLETED YOUR 
RESPONSES UP TO QUESTION 4 4 .  PLEASE 1 
WAIT UNTII ,  THE ELECTRICIAN CHANGES 
THE MODE OF OPERATION OF THE SYSTEM 
f TO THE NEXT ONE TO BE EVALUATED BSF3 
COWTIMUING YOUR RESPOXSES . 4 
Form C-3 
Highway S a f e t y  Research I n s t i t u t e  
The u n i v e r s i t y  of  Michigan 
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The fo l lowing  q u e s t i o n s  d e a l  w i t h  t h e  j o i n t  o p e r a t i o n  of  
t h e  ~ e d e s t r i a n  a c t u a t e d  Amber Beaco'ns 'arid 'A'dvande' Wa'rriins S i s n  
with '  (PLEASE ASSUME) t h e  pr 'e 'sent c rosswalk  f i X t u r e  rep laEed  by 
an i d e n t i c a l  r e f l e c t o r i z e d  s t a t i c  a p p r o p , r i a t e l y  colo'red s i g n .  This  
1s neces sa ry  s i n c e  t h e r e  a r e  no s i tes  without '  a  'c'r'os'swalk f i x t u r e  
and such a  s i g n  i s  a  l o g i c a l  p a r t  'of t h e  t r e a t m e n t  o'f t h e  i n t e r -  
s e c t i o n .  
45. Having s e e n  t h e  a c t i v a t e d  in fo rma t ion  system,  
t h e  d r i v e r  w i l l :  (Check a l l  p o s s i b i l i t i e s  you 
c o n s i d e r  1.ikely) (45-12dBC ) 
a)  Expect t o  s e e  a  p e d e s t r i a n  w i t h i n  
t h e  v i c i n i t y  of  t h e  c rosswalk  
b )  F e e l  t h a t  h i s  d r i v i n g  t a s k  i s  made 
more d i f f i c u l t  by t h e  i n fo rma t ion  
d i s p l a y s  
c )  Find it easy  t o  e v a l u a t e  t h e  meaning 
of  t h e  i n fo rma t ion  d i s p l a y s  
Comments and Sugges t ions  : 
46. W i l l  t h e  i l l u m i n a t e d  i n f o r m a t i o n  system confuse  
o r  d i s t r a c t  t h e  d r i v e r s ?  (46-12dBC ) 
VERY LIKELY LIKELY UNLIKELY 
Comments and Sugges t ions :  
4 7 .  W i l l  t h e  d r i v e r  y i e l d  t h e  r i g h t  of  way t o  
p e d e s t r i a n s  when t h e  in fo rma t ion  system i s  l i t ?  (47-12dBC ) 
ALWAYS USUALLY RARELY 
Comments and Sugges t ions :  
48 .  If the approaching d r i v e r  sees t h e  in fo rma t ion  
system going o f f ,  he  w i l l :  (Check a l l  p o s s i -  
b i l i t i e s  you c o n s i d e r  l i k e l y )  (48-12dBC ) 
a )  Feel confused o r  d i s t r a c t e d  
b )  Be l i eve  t h a t  h e  i s  no longe r  r e q u i r e d  
t o  be  p a r t i c u l a r l y  concerned w i t h  
p e d e s t r i a n  s a f e t y  a t  t h e  c rosswalk .  
Comments and Sugges t ions :  
17 0 
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49. W i l l  t h e  a c t i v a t e d  i n f o r m a t i o n  system cause  t h e  
p e d e s t r i a n s  t o  use less c a u t i o n  i n  c r o s s i n g  
t h e  s t r e e t  t h a n  they  would w i t h o u t  them? (49-12dBC 1 
VERY LIKELY LIKELY UNLIKELY 
Corrunents and Sugges t ions  : 
50 .  W i l l  t h i s  mode of o p e r a t i o n  c o n t r i b u t e  t o  
p e d e s t r i a n  s a f e t y  a t  t h e  c rosswalk?  
VERY LIKELY . LIKELY UNLIKELY 
Comments ana Sugges t ions :  
51. W i l l  t h i s  mode of  o p e r a t i o n  g a i n  t h e  con f idence  
o f  d r i v e r s  and p e d e s t r i a n s ?  (51-12dBC ) 
VERY LIKELY LIKELY UNLIKELY 
Cornnents and Sugges t ions  : 
52. Do YOU p r e f e r  t h i s  mode o f  o p e r a t i o n  t o  p e d e s t r i a n  
a c t u a t e d  A!~ber Bedcons a l c n e ?  (52-12dBC ) 
YE!; NO 
To t h e  Advance Warning S ign  a lone?  
YES NO 
Cornmezts and Sugges t ions :  
53.  Ass ign  a nurtieri-cal s c o r e  on a s c a l e  of  I (poor )  
t o  5 ( exce l l en t !  t o  this mode o f  o p e r a t i o n .  (53-12dBC 1 
5 4 .  Afiy o t h e r  comments you wish  t o  o f f e r  abou t  t h e  
d e s i g n ,  p lacement ,  o p e r a t i o n a l  f e a t u r e s  and 
e f f e c t i v e n ~ s s  of t h i s  mode of o p e r a t i o n  w i l l  be 
a p p r e c i s  t e d  . (54-12dBC ) 
I INCICATE TO THE PRINCIPAL 
INVESTlGATOR THAT YOU HAVE 
COMPLETED YOUR RESPONSES TO 
'TI!F: QUESTIONNAIRE I 
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